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must find immediate shelter for them, us 
.rmories or other public buildings. If t 
e unable to be relocated quickly to eith 
housing requiring minimal repair, the ne 
L them temporary housing as rapidly as pc 
.cceptable to the locality and satisfying 
icupants. 

red location for this temporary housing 
.mily ' s destroyed or damaged home . Howev 
>ropriate or possible, temporary housing 
.t group sites. The technical data conta 
gether with the step-by-step procedure p 
imentary Guidebook, is designed to assist 
.d professionsls in the development of di 
sites. The Guidebook is an easily refer 
,tion for the selection, planning, and de 
is. The data in this report offers backg 
icumentation, and additional data on the 
ng process. 

starts with a review of legislation and 
sses existing criteria for selecting, de 

temporary group sites; and, provides a 
ement and maintenance. The use of porta 

covered, and recommended standards for 
danning are presented in detail. 

oth the Guidebook and the Supporting Tec' 
ognize that local conditions, the scope 
her circumstances may in some cases take 
nformation and recommendations contained 
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utilities are presented in tnis report. 
L Guidebook which covers the essential el 
planning housing sites for temporary use 

Lough existing public and private guideli 
sites contain some useful features, the 
:radictory and difficult to balance among 
requirements. Conflicts arise between t 
' -range goals of disaster housing and bet 
.strative needs. Practical experience ga 
.sters, especially Tropical Storm Agnes, 
.te improved standards and guidelines for 

. site design involves all those elements 
ble. Since time is critical in the afte 
>lanning is highly desirable. Temporary 
.ined quicker and at lower cost if they a 
.saster, by maintaining a master list of 
ites are selected after a disaster, vaca 
idiately available for temporary use shou 

xally, public land, preferably state-own 
er to obtain than private land. The pot 
urther evaluated by consulting the Site 

which presents the criteria needed to d 
cceptable. 

ntial sites should be located near the o 
.s of displaced families and close to con 
community facilities. Good public trans 
vailable; sites with inappropriate adjac 
voided. 



and how it relates to other units and to 
units. Criteria of density, privacy and 
have been developed for two prototypical 
the most suitable form of temporary hous 

Units grouped in clusters of 25 will ach 
economical plan and a sense of community 
harder to develop, require more amenitie 
notonous. However, regardless of the si 
suggested densities should be respected. 
are shown to help the planner apply the 
to actual sites. 

Availability of utilities is critical. 
lines are essential for economical deve] 
are less important. If existing systems 
the anticipated use, water conservation 
terns should be considered. The key dete 
an appropriate cost-effective portable i; 
number of units to be served, the period 
be used, and the availability and capaca 
ties. Site characteristics such as sloj 
also be considered. 

Three portable water supply systems are 
treatment to pipeline distribution, true 
vidual storage tanks, and truck transpor 
tribution. Four portable sewage disposa 
sidered: gravity to actuated sludge tre 
lection to activated sludge treatment, t 
existing collection system, and septic t 
heating and lighting systems are conside 
partial electric with propane for heatin 
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In analyzing the way temporary housing should be provi 
victims of natural disasters, issues related to the se 
design, and development of group housing sites for mob 
homes are critical. These issues are discussed in Par 
and IV. The emphasis is on ways to improve site handl 
future disaster housing sites can be chosen and develo 
the maximum efficiency and humanity. Specific guideli 
directives are provided. Since the provision of utili 
is integrally related to site handling, this subject i 
eluded in the discussion. 

Part II analyses factors related to selection and desi 
of temporary housing sites, beginning with a review of 
tinent legislation. 

The federal government's role in relief assistance has 
creased in recent years, focusing on prompt and effect 
delivery of relief services and disaster preparedness. 

The first comprehensive federal disaster act was enact 
1950: the federal responsibility for temporary housing 
tance began a year later. Two key pieces of legislatii 
enacted in the 1970s. The intent of the Flood Disaste: 
tection Act of 1973 was ultimately to eliminate all no; 
proof construction in flood-prone areas; the Disaster J 
Act of 1974 encouraged expanded state and local disast< 
paredness planning. But no federal legislation specif 
defines temporary group housing, and the lack of guida: 
site handling reduces the promptness and quality of di; 
relief. 

State governments are natural units for directing and i 
dinating aid. By clarifying and organizing responsibi. 
for temporary housing, the state can better deliver re, 
services . 



temporary housing for disaster relief. Since such hous 
the only effective way to cope with the aftermath of ma 
asters, state disaster plans must recognize its importa 

pite the absence of legislative directives, some standa 
r e been developed for the handling of group housing site 
various public and private guidelines that do exist co 
e useful elements, but criteria are often contradictory 
is difficult to balance conflicting needs and requireme 
flicts arise between immediate and long-range functions 
aster housing and between human and administrative need 
the past, existing standards for disaster housing have 
sized the more easily quantifiable aspects of site hand 
compensate, less quantifiable but equally important asp 
uld be stressed in the future. 

ctical experience gained in past disasters can be used 
mulate improved standards and guidelines for the future 
most valuable experience is that gained in Tropical St 
es. 

two states affected New York and Pennsylvania -- ha 
housing mission in markedly different fashion. The co 

sus is that the New York mission was conducted efficien 
there was criticism of the mission in Pennsylvania, wh 

blems arose related to the division of responsibility a 

ious agencies and the lack of a single agency to handle 

ects of site development. 

e site selection criteria developed naturally. Availab 
utilities and public transportation and proximity to a 
tion center and the victims ' former neighborhood were a 
ortant criteria in the category of location; site size ' 
most important physical feature. Group sites should h 
s than 125 units, and HUD recommends an optimal maximum 
units each. 

need for pre-planning is obvious . Without time constr; 
flicting criteria could be better resolved. 

d site design entails planning all those elements that i 
ite livable. Here again, pre-planning is the best alte: 
ive, since time is an essential ingredient. 



ion of such amenities as landscaping, recreation areas, 
fer spaces, and common facilities. A review of selected 
aster sites shows that many of these features have been 
ed in the past. This is unfortunate, because good desig 
needed to produce an efficient, livable site. Its costs 
more than justified, especially for long-term sites. I 
uld not be ignored in an effort to induce disaster victi 
leave the sites: often victims have no place to go. 

e development is a complicated process, and, in Pennsylv 
criticized because of the great amount of time involved 
blems with contractors, limitations of the mobile home, 
ficulties in determining the number of occupants contrib 
the delay. 

standards and experience of commercial mobile home park 
elopers also have some relevance to the requirements of 
aster housing. In general, however, the commercial deve 
mainly concerned with marketability and profits . 

lack of guidance on tenant services and community facil. 

group sites has resulted in wide ranges of quality in t 
a.ry housing environments. In determining what services ; 
ilities should be provided, existing standards and past < 
ience should be analyzed as a guide to future decisions. 

le several existing studies emphasize making sites as li' 
possible through the provision of a wide range of servic< 
h. as community centers and garbage collection, the appro; 
Pennsylvania after Agnes reflected an opposite approach, 
ce the primary concern was restoring the community to pn 
3d conditions, services and amenities were kept to a min: 
discourage feelings of permanency towards mobile home li 1 
imately, services even were curtailed. 

's temporary housing program must recognize the need for 
xibility in delivering community facilities and services 
=h should be tailored to the needs of the victim populat: 
ap sites should be located and developed so residents cai 
2 maximum use of existing facilities and services. But, 
aough community restoration should be the ultimate goal, 
Ldents should not suffer from a lack of services. 



te population is essential in determining wnat communit; 
.cilities should be provided. The poor and the old regu 
.rticular consideration in the preparation of group site 
.d facilities tailored to their specific needs should be 
,de available. 

,e reactions of occupants to temporary group housing can 
eful in identifying the limitations and problems of thi^ 
pe of relief and can help improve the design and develo 
: future sites. One study shows that more site resident 
ire pleased with mobile home living than displeased with 
.ile the lack of interior space was criticized, occupant 
'aised the unit's convenience. Occupants did, however, 
.ggest changes to make the unit sturdier and roomier. 

. understanding of management and maintenance problems 
sociated with disaster housing can be useful in evaluat: 
,e handling of future sites. An efficient, centralized 
nagement system is essential, and, after a large disasti 
pecially, a sophisticated maintenance system is needed. 

is sometimes impossible to locate disaster sites near 
listing utilities. Therefore, alternative or portable s; 
.st be used. Part III analyzes the effectiveness of var 
stems and indicates which systems are appropriate under 
inditions. 

i select an appropriate system, it is necessary to know ' 
.mber of units to be served, the period of time the site 
i in operation, and the availability and capacity of exi; 
:ilities. Site characteristics such as slope and soil t; 
.so must be investigated. A system should be chosen on 
.sis of its cost-effectiveness, which is calculated in t 
: dollars per household or dollars per thousand gallons 
.ter. 

^ree portable water supply systems are evaluated. 

Central treatment to pipeline distribution. This systei 
makes use of an on-site or nearby raw water source. Wa 
is processed in a central treatment plant, stored in an 
site tank, and distributed to individual units through 



ire usea. 

?ruck transport to individual storage tanks. In this sy: 
portable water is trucked to storage tanks at individual 
This system is cost-effective only for short-term sites c 
.ess than 50 units, short-term sites of more than 50 unil 
/ith water consumption devices, or under special conditic 

?ruck transport to pipeline distribution. In this systen 
notable water is trucked to an on-site storage tank, ther 
iistributed to individual units through a pressurized pi] 
!t is never cost-effective and should be used only as a t 
jorary measure until an on-site treatment plant can be ir 
.ed. 

ir portable sewage disposal systems are evaluated. 

iravity collection to activated sludge treatment. In thi 
lystem sewage is collected through an underground pipelir 
tetwork by gravity flow, then deposited at an on-site or 
learby activated sludge treatment plant. This system is 
ecommended for large or long-term sites with sufficient 
:lope and no sub-surface impediments . 

'ressurized collection to activated sludge treatment. Ir 

;his system underground pressurized pipes collect sewage 

.nd carry it to an activated sludge treatment plant. Its 

>er-unit cost is lower than that of the gravity system, 1 
.t is less reliable. 

'ruck collection to an existing sewer collection system, 
.his system, sewage storage tanks are located at each uni 
.nd sewage is trucked to an existing sewage collection sj 
his system is appropriate only for sites of 100 units or 
: or short periods, and under highly unusual conditions. 

eptic tanks. This system is cost-effective only for lor 
:erm sites. It is recommended for all site sizes if wate 
ionservation devices are used. 

the evaluation of gas and electric systems, two sets of 
ernatives are considered: all-electric versus partial- 
ctric systems, and on-site electrical generators versus 
inection to an existing grid. 



identical in cost. Since the all-electric system a 
simpler, it is preferable. For a long-term site, t 
electric system costs about 20% more than the parta 
electric system. 

The alternatives of on-site generation versus purcl: 
are discussed because power may not be available ne 
The convenience and reliability involved in purchas 
should be considered in making a selection. Small, 
term sites should be close to an existing power gri 
this alternative economical . 

Part IV offers guidelines to help officials select, 
and develop sites quickly and efficiently. Current 
are no guidelines to assist officials with these te 
planning can cause serious delays. Use of these gi 
will expedite the evaluation and selection process. 

It is much easier to obtain sites rapidly and cheaj 
are selected before a disaster, by maintaining a ms 
of potential sites. 

If sites are selected after a disaster, the plannei 
compile a list of vacant parcels and determine whet 
temporary use can be negotiated. Public land genei 
obtained more easily than private land; and, of put 
state-owned parcels are preferable to federal or mi 
property. 

The list of potential sites should be further refir 
suiting the Site Selection Checklist. The checklis 
be followed as closely as possible, for it contains 
teria needed to determine if a site is acceptable. 

Potential sites should be located near the victims ' 
neighborhood and close to concentrations of jobs ar 
facilities. Good public transportation should be 
and inappropriate adjacent land uses should be avoi 

The site should allow the required number of units 
maneuvering of mobile homes. Such site problems as 
swamps, and steep slopes should be avoided. Six tc 
per acre is a desirable density, and sites of 25 ur 



.nes are essential for economic development; electric li] 
e less important. If existing systems aren't adequate : 
ie anticipated use, water conservation devices or portab! 
'stems should be considered. 

>eed and efficiency are essential in designing disaster 1 
.tes. The planner must understand the unit to be used ai 
. relates to other units and to spaces between units. T\ 
'Ototypical lots have been developed which meet the crit< 
: density, privacy, and cost-effectiveness. 

L each of the two prototype layouts, units are placed tw< 
>reast, 30 feet apart, and are provided with a double-lo? 
.ility line and a perimeter access road. In prototype A, 
e placed parallel to the contours of the site; in protol 
.ey are placed at a 45 degree angle to the contours, thus 
lowing greater flexibility in designing layouts. 

.its grouped in clusters of 25 will achieve an efficient 
onomical plan and a sense of community. Larger clusters 
.rder to develop, require more amenities, and tend to be 
tonous. However, regardless of the site size, the sugge 
nsity levels should not be altered; undeveloped areas ce 
ed for open space. 

variety of layouts are shown to help the planner apply 1 
icommended prototypes to an actual site. Plans are evalx 
, terms of their relative advantages and cost-ef f ectivenc 

,ce a site is chosen, the following steps should be foll< 
r overall site design: all physical features should be 
entified; the required number of lots should be laid ou1 
e placement of mobile homes on them shown, using the sue 
t prototypes; utility lines and on-site roads should be 
d; community space should be designated; and certain am 
ould be provided, such as parking areas, walkways, outd< 
ay areas, and storage space. Portable life support sysl 
ould be provided if existing systems are unavailable; e3 
rior lighting and a storm drainage system should be 
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\L AND STATE LEGISLATION, REGULATIONS 
JIDELINES FOR TEMPORARY HOUSING SITES 



3DERAL DISASTER ASSISTANCE LEGISLATION AND 

CS IMPLICATIONS FOR TEMPORARY GROUP SITE HOUSING 

The Role of the Federal Government 

The federal government ' s attitude toward disaster re- 
lief and preparedness is reflected in the legislative 
history of federal disaster assistance. The increas- 
ing damage caused by natural disasters and the in- 
ability of state and local governments to respond to 
these disasters led the federal government to. become 
more involved in relief assistance. During the last 
two decades, federal assistance has focused on en- 
suring prompt, effective delivery of relief services 
in federally declared disasters. More recently, fed- 
eral policy has broadened to include mitigating the 
effects of disasters. Federal legislation is 1 the 
basic source of relief assistance and incentives for 
relief operations available to state and local governn 

The federal government has the authority and resources 
to encourage and enhance delivery of disaster relief 
services. The varying capabilities of the states 
and their localities, combined with the widespread 
nature of many disasters, require federal interven- 
tion to equalize the distribution of benefits. Na- 
tional legislation can also enforce minimum standards 
for relief and disaster preparedness. 



b. Pre-1950 Federal Disaster Legislation 

As early as 1803, the federal government provic 
disaster relief assistance. From 1803 to 1947 
Congress passed more than 100 separate disaster 
assistance acts providing supplemental aid to 1 
calities. But none of these acts represented c 
tinuous source of federal assistance. Instead, 
provided short-term relief to single locales ir 
ponse to specific situations. 

In 1947 Congress recognized the need for a natd 
disaster assistance law. Public Law 80-233 mac 
surplus federal property available to state anc" 
cal governments for post-disaster relief needs, 
the law did not provide general appropriations 
relief activities. 

c. Disaster Act of 1950 (PL _81-875)_ and _Amendments 

The declining stock of surplus federal property 
lack of funds under PL 80-233, and the increasd 
need for federal assistance led to enactment of 
first comprehensive federal disaster act in 19E 
Public Law 81-875 empowered the President to ad 
cal governments affected by a major disaster, 
lief efforts emphasized restoration and repair 
public facilities. 

A year later the Congress amended the Disaster 
of 1950, easing credit restrictions under the 1 
tional Housing Act and authorizing delivery of 
gency housing services to displaced persons. 1 
law, PL 82-107, began the federal responsibilit 
temporary housing assistance. The federal gove 
ment was authorized to provide 

temporary housing or other emergency 
shelter for families, who as a result 
of such major disaster, require tem- 
porary housing or other emergency shel- 
ter. 

The Act did not define the type of housing to t 



provided, state how long it would be provided, or 
offer formulas for sharing its costs . 

Executive Order 10427 of 1953 transferred the admin- 
istration of PL 81-875 to the Federal Civil Defense 
Administration (FCDA) . The FCDA would direct and 
coordinate federal disaster relief efforts, foster 
state and local disaster planning, and evaluate 
relief activities. 

In 1953, Public Law 83-134 further amended PL 81-875 
making surplus federal property available to states 
and localities for repairing damaged public facili- 
ties. In addition, federal resources could be used 
to rehabilitate individual properties. 

Executive Order 10737 of 1957 established qualifica- 
tions for states applying for federal assistance. 
The order clarified the type of assistance provided 
under PL 81-875 and set forth guidelines for grant- 
ing aid. In 1958 Executive Order 10773 transferred 
the disaster relief activities of the FCDA to the 
new office of Defense and Civilian Mobilization 
(later named the Office of Civil and Defense Mobili- 
zation [OCDM] and ultimately designated the Office 
of Emergency Planning [OEP] ) . 

Public Law 87-502, passed in 1962, enlarged the 
coverage of PL 81-875 to the entire United States 
and its possessions and extended provisions covering 
the repair and replacement of public facilities to 
state-owned facilities. 

Public Law 89-769 (1966) extended the eligibility 
for federal disaster relief assistance to rural 
communities and unincorporated towns and villages. 
The OEP was also authorized to plan and coordinate 
all federal disaster assistance and made responsible 
for liaison with states and localities. 

Special Federal Disaster Assistance Legislation 

The government also has provided assistance to spe- 
cific areas suffering from individual disasters. 



These acts extended increased federal assistance tc 
designated areas for limited periods. 

Public Law 88-451, passed in 1964, expanded federal 
expenditures under the Alaska Omnibus Act to provi( 
for the reconstruction of earthquake -damaged facil: 
ties. It increased federal contributions for high 
way construction, urban renewal projects and other 
public facilities. The Small Business Administrat: 
was authorized to grant 30-year loans to repair an< 
replace individual homes. 

The Pacific Northwest Relief Act of 1965, (PL 89-4: 
passed in response to extensive flood damage in th: 
region, provided funds to repair and rebuild damagi 
highways . 

Public Law 89-339, the Southeast Hurricane Disaste: 
Relief Act of 1965, authorized the sale of federal! 
provided mobile homes to certain disaster victims. 
This act also contained the first federal loan for- 
giveness provision. 

Disaster Relief Act of 1969 (PL 91-79) 

Public Law 91-79 was passed in response to heavy 
damage in the Gulf Coast states in 1969 and tempor; 
ily increased federal assistance to these areas. J 
was provided to repair and rebuild non-federal roai 
ways; develop state disaster assistance plans; and 
replace or repair private property. 

PL 91-79 was the first federal legislation contain: 
a detailed description of temporary housing assist; 
Temporary housing was defined to include: (1) uno< 
cupied housing owned by the federal government; (2 
unoccupied public housing; (3) leased private dwel! 
ings; and (4) leased mobile homes or other readily 
fabricated units. 

Mobile homes or other fabricated units were to be 
placed on sites provided by state or local govern- 
ments or by the owner-occupant, with no site chargi 
to the federal government. 



Rentals for temporary units were set according to th 
occupants ' financial status. In certain cases, renta 
could be adjusted or waived for up to 12 months and 
rentals could not exceed 25% of family income. 

Disaster Relief Act of 1970 (PL 91-606) and Amendent 

The Disaster Relief Act of 1970 was designed to pro- 
vide a systematic, ongoing means of relief assistanc 
to state and local governments. It revised, consoli 
dated and broadened existing programs and improved 
federal cooperation and responsiveness. Importantly 
the act enabled federal resources to be used to 
lessen the impact of disasters before they occurred. 
The act also significantly changed national policy 
by placing greater emphasis on. the needs of victims. 

Many provisions of PL 91-79 regarding temporary 
shelter were continued in PL 91-606. However, no 
rentals were to be charged for the first 12 months 
of occupancy. Thereafter, fair market rentals were 
to be established, geared to the tenant's financial 
ability. Federally accruired housing could be sold 
to its occupants. If mobile homes or other fabricat 
units were used, the state or local government or 
owner or occupant had to provide the site and utili- 
ties. However, other more accessible and economical 
sites could be provided at federal expense. 

After Hurricane Agnes caused severe damage in 1972, 
Public Law 92-385 was passed. It authorized addi- 
tional loan assistance under the Small Business Ad- 
ministration for refinancing of mortgages for disast 
damaged properties, and extension of loans to home- 
owners and small businesses to replace or repair 
structures. A review of existing disaster legisla- 
tion was authorized to standardize benefits to 
victims, improve government response to individual 
needs, and prevent misuse of aid. 

Flood Disaster Protection Act of 1973 (PL 93-234) 

The Flood Disaster Protection Act of 1973 is a key 
link in federal efforts to encourage local governmer 



to undertake activities which would mitigate the ef- 
fects of disasters. Through Public Law 93-234, Con- 
gress recognized the need for ultimately eliminating 
non-flood-proof construction in flood-prone areas. 
By July, 1975, all communities with flood-prone areas 
must have adopted appropriate land use, development, 
and flood controls. Communities must either prohi- 
bit development and reconstruction in areas below 
100-year-f lood levels or require flood-proof cons- 
truction. Without such controls, no federally regu- 
lated financial institution can provide a construc- 
tion loan or mortgage on properties . Non-compliance 
may also affect eligibility for federal disaster re- 
lief. 

The Flood Disaster Protection Act of 1973 expanded 
the national flood insurance program in two ways : 
(1) it substantially increased the limits of coverage 
and the total amount of authorized insurance, and (2) 
it required known flood-prone communities to partici- 
pate in the program. The law required states and 
local governments to participate in the program and 
adopt adequate flood plain ordinances that would re- 
duce or avoid future flood losses. Property owners 
buying land or improving land or structures within 
flood-prone areas must purchase flood insurance. 
Failure to comply with these regulations will result 
in loss of federal financial assistance and the loss 
of mortgages and loans made by federally regulated 
institutions . 

Disaster Relief Act of 1974 (PL 93-288) 

Public Law 93-288 (the Disaster Relief Act of 1974) 
encourages expanded state and local disaster prepared- 
ness planning. The law places greater emphasis upon 
individual, state, and local protection through ex- 
panded insurance coverage, better land use planning, 
and improved construction regulations. The law also 
provides for better long-range economic recovery pro- 
grams for major disaster areas. 

The provision of temporary housing assistance under 
PL 93-288 differs little from that in the 1969 and 



1970 acts. 

In general, provision of the site and utilities for 
temporary dwellings is to be handled by the state, 
locality, or occupant, without charge to the federal 
government, although other sites may be provided at 
federal expense if it seems appropriate. 

PL 93-288 also permits temporary housing acquired by 
the federal government to be sold to the occupants 
of the unit or made available to a government or 
voluntary agency to temporarily house disaster vic- 
tims. The effectiveness of the experimental mini- 
repair program after Tropical Storm Agnes led to 
incorporation of this assistance in the Disaster Re- 
lief Act of 1974. Under this measure, relief ap- 
plicants may have their damaged house repaired if the 
unit can be restored easily. 

Implications of Federal Legislation for Temporary 
Group Site Housing 

Federal legislation does not explicitly define group 
site accommodations. Even PL 93-288, the most com- 
prehensive disaster relief act, does not specifically 
mention temporary group site housing as a relief re- 
source. In fact, few legislative changes affecting 
temporary housing have been made since the Disaster 
Relief Act of 1969 enabled this form of assistance. 

HUD-FDAA regulations offer the only guidelines for 
the selection, design, and development of temporary 
group sites. According to the regulations accompany- 
ing the Disaster Relief Act of 1974, sites should be 
a reasonable commute from the occupant's former home. 
Distance to shopping or community facilities is not 
mentioned, nor are guidelines offered for the size, 
configuration, design, or development of sites. 

The 1974 act does not assign specific responsibility 
for selecting and financing sites, but says these 
activities will be handled by state or local govern- 
ments or the occupant. 



The intensity of a disaster, its effect upon the 
local housing supply, and available resources are 
important factors in determining who should select 
sites and finance their acquisition and development. 
Because these factors vary from disaster to disastei 
flexibility is necessary in assigning these response 
bilities. Although the 1974 Act acknowledges the 
need for flexibility, it does not indicate the cir- 
cumstances under which these costs should be borne 
by different governmental levels. 

Under some conditions the federal government is au- 
thorized to select and provide utilities for sites, 
but the Act fails to describe these conditions, 
saying that such actions are authorized only if 
they are within the public interest. 

Selection of sites before a disaster and their sub- 
sequent deactivation and re-use are not considered 
in the legislation and regulations. The lack of 
guidance on the design, development, and selection 
of sites reduces the promptness and quality of dis- 
aster relief. 

?ATE DISASTER ASSISTANCE PLANS AND THEIR IMPLICATIONS 
)R TEMPORARY GROUP HOUSING 

The Role of State Disaster Assistance Planning; 

Local governments have been unable to mobilize the 
services, organization, and material needed for 
disaster assistance. But state governments, with 
their superior resources, organization, and scope, 
are natural units for directing and coordinating 
federal disaster assistance. 

Delivery of temporary housing assistance is complex 
it can take up to eight weeks to provide such shelte 
Problems related to assessment of housing needs and 
the design and preparation of sites underscore the 
need for better planning and coordination. Several 
key aspects of temporary housing relief are not 
clearly delegated to other levels of government. 
Also, while certain responsibilities traditionally 
have been within local control, community resources 



vary widely. By clarifying and organizing responsi- 
bilities for temporary housing, the state can improve 
the delivery of relief services, eliminate uncertain t; 
and hold down costs. 

The Influence _of Federal Legislation Upon State 
Disaster Assistance Plans 

The history of federal disaster legislation shows 
that federal assistance is designed to supplement 
state and local efforts. However, since disaster- 
stricken states have been unable to mobilize ade- 
quate resources, increased federal assistance has 
become necessary. To encourage prompt delivery of 
relief services and spur preparedness planning, fed- 
eral legislation has included incentives for the de- 
velopment of state disaster assistance plans. 

The initial federal attempt to encourage an improved 
response by states and localities was embodied in 
Executive^ Order 10427 in 1953. This order directed 
the Federal Civil Defense Administration under 
PL 81-875 to foster state and local organizations 
charged with planning disaster relief. However, no 
funds were provided to do this . 

Public Law 91-79 of 1969 provided for the first major 
allocation of federal funds to states for developing 
comprehensive plans for disaster assistance. Up to 
$250,000 was available to any state; the money could 
be used to pay up to half the cost of plans. 

The law required the creation of state agencies to 
plan and administer disaster relief programs and ap- 
pointment of state coordinating officers to direct 
relief efforts. 

When PL 91-906 replaced PL 91-79 in 1970, the thrust 
of state disaster plans was modified to include les- 
sening the effects of major disasters as well as pro- 
viding individual relief and long-range recovery. 

Grant limits on a matching fund basis remained at 
$250,000. However, states could obtain up to $25,000 



on a matching basis to improve and maintain di 
assistance plans. 

The Disaster Relief Act of 1974 continues the 
phasis upon recovery and relief efforts in sta 
disaster plans and expands the state's role in 
planning. The enlarged state role is carried 
through outright grants of up to $250,000 to d 
state plans, grants which reflect the federal 
for a greater state role in disaster preparedn 
The awarding of grants on a matching fund basi 
revising and improving state plans is continue 

c. An Overview of State Disaster Assistance Plans 

Eighteen states provided information on disast 
plans, but only nine states sent copies of the 
current related documents: California, Florid 
Hawaii, Iowa, Massachusetts, Nevada, Rhode Isl 
Texas, and Virginia. (Table 1) 

The documents represent varied orientations to 
emergency situations. Some plans are specific 
directed toward natural disasters, while other 
stress nuclear attack or similar emergencies, 
plans merely supplement existing civil defense 
Nevertheless, plans and organizations establis' 
a result of the federal legislation can provid 
proved state mechanisms to respond to disaster 

Planning assistance available under PL 91-79 a 
PL 91-606 appears to have had limited appeal, 
the 24 states and territories which applied fo 
federal funds by July 31, 1973, only Calif orni 
spent the maximum $250,000. Maryland applied 
only $15,000. Several key disaster-prone stat 
such as Florida and Mississippi, have not yet ; 
pared plans. More states will be encouraged b 
velop disaster relief plans if the matching fu: 
quirement is dropped. 

d. The Provision of Temporary Housing 

The state plans reflect a lack of emphasis upo: 
porary housing as a relief resource. Most sta 



plans do not even refer to temporary group site ac- 
commodations. This gap probably results from inex- 
perience with such housing and unwillingness to an- 
ticipate a need for it. However, as recent experienc 
in Pennsylvania and New York shows, such needs cannot 
be predicted. As Table 2 shows, only plans by Cali- 
fornia, Hawaii, Nevada, and Virginia contain signi- 
ficant reference to temporary shelter. The plans of 
Massachusetts, Florida, and Rhode Island reflect a 
primary concern with nuclear attack. The Texas plan 
merely says the governor may provide temporary hous- 
ing. Iowa's plan does not mention temporary housing. 

The plans give much greater emphasis to mass shelter, 
emergency housing, and other short-term accommoda- 
tions . Although many of the plans refer to PL 91-606 
as one of the laws from which they draw their au- 
thority, few even define temporary housing as describ 
ed by the Act. 

The State Agency/Unit of Government Delegated 
Responsibility for Temporary Housing 

Responsibility for directing temporary housing assis- 
tance varies from state to state. Most plans do not 
delegate this power to a single state agency, implyin 
that local government is responsible. State plans 
with significant discussions of temporary housing as- 
sistance invest state agencies with supervisory con- 
trols, thus enabling coordination of local efforts 
and better interaction with federal officials. 

The California Emergency Plan provides the most de- 
tailed division of the responsibilities for temporary 
housing. The state Department of Housing and Communi 
Development (HCD) acts as coordinating agency between 
city and county housing authorities, state agencies, 
and the federal government. HCD is responsible for 
evaluating local needs and submitting requests to 
HUD for temporary housing. HCD also must determine 
the availability of temporary housing from mobile 
home manufacturers and dealers and arrange for 
site preparation and other related facilities with 
private construction firms. 
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The state Departments of Real Estate and General 
Services provide assistance if temporary housing 
is needed. The Department of Real Estate is to 
compile a. list of vacant sites available for tem- 
porary units. The Department of General Services 
must maintain an inventory of stockpiled, pre- 
fabricated housing available in case of emergency. 
Information concerning local housing needs is pro- 
vided by city and county housing authorities and 
building inspection departments. The plan requires 
these agencies to prepare individual plans for as- 
sessing housing damage, locating temporary facili- 
ties, identifying vacant land for emergency housing, 
and coordinating housing and financial assistance 
of various agencies. 

Hawaii's plan gives primary responsibility for 
disaster response to county governments. The state 
Department of Social Services and Housing provides 
additional resources and supervises coordination be- 
tween HUD and local governments. 

Nevada's Emergency Operations Plan makes counties 
responsible for drawing up detailed housing plans. 
State resources supplement local efforts, but no 
specific state agency is designated to coordinate 
local and federal efforts. 

Virginia's Disaster Assistance Relief Plan delegates 
responsibility for temporary housing to the Division 
of State Planning and Community Affairs (DSPCA) in 
coordination with local and federal officials. If 
a major disaster is declared, this agency is to pro- 
vide information to federal officials so they can as 
sess housing needs. The DSPCA must determine what 
kind of temporary housing is needed and arrange for 
its location. Local governments are to provide 
temporary housing sites unless the federal governmen 
considers other sites more appropriate. The DSPCA i 
authorized to prepare a detailed plan for the delive 
of temporary housing to displaced persons. This pla 
however, has not yet been developed. 

The plans of Florida, Iowa, Massachusetts, Rhode 



Island, and Texas do not delegate specific respon- 
sibility for temporary housing to any agency. These 
plans describe only broad agency responsibilities, 
implying that local governments bear primary respon- 
sibility. 

Explicit Criteria for the Selection, Design and 
Development of Temporary Group Housing Sites 

None of the state plans reviewed provides any ex- 
plicit criteria or guidelines for the selection, 
design, and development of temporary group housing 
sites. 

Financing Temporary Group Housing 

State plans also contain little information regarding 
the financing of temporary housing. PL 91-606, the 
federal legislation under which most plans were de- 
veloped, assigns the cost of providing individual 
mobile homes or other similar dwellings to the fed- 
eral government. The responsibility for furnishing 
the site and utilities is assigned to the occupant 
or owner of the site or to the appropriate local 
government. If the use of other sites is determined 
to be in the public interest, the federal government 
will furnish them. Responsibility for providing 
roadways and other public facilities for group sites 
is not specified. The plans of California, Hawaii, 
Nevada, and Virginia incorporate these provisions; 
the other state plans reviewed do not even go this 
far. 

Deactivation and Reuse of Temporary Group Housing Sit* 

None of the state plans refers to the deactivation 
or reuse of temporary group housing sites. 

Pre-Disaster Selection of Temporary Group Housing Site 

Of the plans reviewed, only Nevada's mentions pre- 
selection of sites for temporary group housing. This 
plan provides for one large, minimally developed site 
for group development in each county. Most sites 



selected under this plan are now devoted to such 
non- intensive, open uses as an auto speedway, fair 
grounds, and athletic field. 

Conclusions 

Review of the nine current state plans reflects a 
wide range of preparedness. A state's ability to 
react to a disaster quickly and efficiently reflects, 
in part, the quality of its planning. The plans re- 
viewed reveal almost no appreciation of the potential 
value of temporary housing for disaster relief. This 
omission may have adverse impact on effective respons 

The use of group site housing is frequently regarded 
as a last resort. Past experience has revealed that 
temporary group development has some disadvantages. 
However, this type of shelter is the only effective 
way to temporarily cope with disasters which seriousl; 
impair an area's housing supply. State disaster as- 
sistance plans must recognize the value of such hous- 
ing and make sure it is provided. Uncertainty con- 
cerning responsibility for selection, design, and 
development of group sites indicates the need for 
state intervention. If the plans reviewed indicate 
the current state of the art, it is necessary to com- 
pensate for the inadequacies associated with tem- 
porary housing. Funds for state disaster preparednes 
planning to be provided under the Disaster Relief 
Act of 1974 may help. For example, through dissemina 
tion of sample disaster preparedness plans to states 
applying for federal assistance, greater interstate 
consistency in disaster response could be provided. 
Sample plans should include guidelines for delegat- 
ing responsibilities for temporary housing, cost- 
sharing formulas, and deactivation and reuse of group 
sites. 

Site selection, design, and development of temporary 
group housing is usually considered a state and local 
responsibility. Unfortunately, these governments 
rarely have had experience in providing disaster re- 
lief. As a result, response time has been poor, and 
those needing assistance have not been helped quickly 



E SELECTION, DESIGN AND DEVELOPMENT CRITERIA FOR 
PORARY GROUP SITES 



ANALYSIS AND REVIEW OF EXISTING STANDARDS AND 
PRACTICES 

a. Introduction 

This section will discuss existing standards for 
the selection, design, and development of sites 
for group housing and will examine ways to recon- 
cile and improve upon these criteria. Sources 
examined include the temporary housing experience 
gained by HUD, and state and local agencies and 
the experience of commercial mobile home developers 

One problem is balancing conflicting needs and re- 
quirements. The criteria used in site selection, 
for instance, often are contradictory. One parcel 
of land may have some desirable features and others 
that should be avoided, while another parcel may 
have a different combination of good and bad fea- 
tures. The relative merits of the two sites would 
have to be evaluated. 

Other areas of conflict are between immediate and 
long-range functions of disaster housing and betwee] 
administrative and human needs. On one hand, it is 
important to get the site in operation as soon as 
possible, to keep costs down, to relocate occupants 
into permanent housing rapidly, and to restore the 
site to its original condition quickly and easily. 

On the other hand, since most victims will be livin< 
in group sites for several months, decent living coi 
ditions must be provided. Also, victims already ha 1 
suffered a severe trauma: many have lost their home: 
and possessions. Their psychological problems shou! 
be understood and allowed for and certainly not 
exacerbated . 

Thus a disaster relief program cannot be viewed mer> 
in terms of cost-effectiveness. It involves values 



that sometimes cannot be translated in terms of o 
In planning and developing sites, basic human nee' 
should be met even if it costs a little more, mak 
occupants less eager to leave the site, or makes 
somewhat harder to restore the site to its former 
condition. To do this requires amenities which a 
neither luxuries nor frills, but essential ingre- 
dients for human life. 

Past experience with disaster housing and existin 
standards tend to emphasize the more easily quant 
fiable aspects of site handling. This is underst 
able; however, to compensate, less quantifiable b 
equally important aspects should also be emphasiz 

b. Existing Guidelines 
(1) Introduction 

Development of guidelines for disaster housi 
has lagged behind increased federal involvem 
in disaster relief. However, as Wilkes-Barr 
Pa. Congressman Daniel Flood said, after 200 
years of natural disasters in this county, i 
is ridiculous to regard them as unpredictab 
and handle each one on an ad hoc basis.* 

While it is impossible to predict when and w" 
a disaster will strike, it is possible to lO' 
at past records and predict statistically ho' 
many and what kind of disasters may occur. : 
thermore, the need for disaster housing is f 
quent enough to require more than an ad hoc 
proach. 



Senate Subcommittee on Disaster Relief, "Hearings to In 
the Adequacy and Effectiveness of Federal Disaster Reli 
lation," Part 3 (Wilkes-Barre., Pa., May 11 and 12, 1973 
Gov't. Printing Office, Washington, D.C., 1973, p. 903 



As the research team has estimated* HUD can ex- 
pect to receive requests to supply temporary 
mobile homes to 62,000 families during the next 
10 years. Among all disasters, hurricanes and 
tropical storms generate the heaviest temporary 
use of mobile homes.** 

Between 1969 and 1973, there were three such 
storms for which HUD supplied over 25,000 
mobile homes. Over the next decade there could 
be 14 hurricanes and tropical storms requiring 
more than 45,000 units. 

A December 1972 report to Congress on the federal 
disaster program indicates that previous projec- 
tions of disaster housing needs may have been too 
low. It notes that hurricanes and floods are by 
far the most frequent types of disasters, and that 
disaster tolls are rising sharply because of un- 
wise building practices in flood-prone areas. 
For this reason, it suggests that even more dis- 
aster assistance may be required in the future.*** 



chwartz and Associates/Beyer-Blinder-Belle, Cost- 
Housing Systems for Disaster Relief, Vol. 3, U.S. 
Housing and Urban Development, Washington, D.C., 
le 11, p. 88. This figure refers to imported 
rather than existing dwellings that may also be 
temporary basis. 

1. 2, p. 2. 

al Disaster Program: A Comprehensive Review, A Report 
ss submitted by OEP Director G.A. Lincoln and OMB Deputy 
Frank Carlucci, Co-chairmen of the Interagency PL 92- 
ter Study Task Force, December 29, 1972, p. 5. 



However, one aim of the Flood Disaster Prot 
Act of 1973 (PL93-234) and the Disaster Re3 
Act of 1974 (PL93-288) was to stem this tre 
encouraging better land use. 

Another aim of PL 93-288 was to encourage 
and local governments to develop disaster c 
tingency plans. However, only four states 
developed plans containing any significant 
ference to temporary disaster housing, and 
plans simply define who is responsible for 
aspects of a temporary housing program. Nc 
vides detailed criteria or guidelines for 
selection or development. 

Thus, governmental guidelines for housing s 
exist only at the federal level. The follc 
sections discuss these guidelines along wil 
ing commercial standards. 

The earliest federal guidelines for group s 
were developed by HUD after Hurricane Cami] 
(1969) and Tropical Storm Agnes (1972). HI 
Agnes-related Pennsylvania Housing Recover} 
compiled a preliminary draft of "Mobile Hor 
stallation Requirements," and the main HUD 
is preparing a mobile home/travel "trailer 1 
book for use in disaster missions. 

The Susquehanna District of the U.S. Army ( 
of Engineers, which supervised the Agnes s: 
work in Pennsylvania, produced a "Proposed 
ard Specification for Emergency Mobile Home 
Development. " * 

HUD also developed a handbook setting fortl 
quired standards for commercial developers, 
titled "Minimum Design Standards for Mobile 
Parks." 



Lished as Appendix A to the Supplement of Tropical Storr 
cation Noah II, An After-Action Report, Harrisburg, Pa. 
. 1972. 



Another handbook, the "Environmental Health 
for Mobile Home Communities," was developed 
the U.S. Public Health Service (PHS) of the 
partment of Health, Education and Welfare 
request of the Mobile Homes Manufacturers A 
tion (MHMA) . The impetus was the booming s 
of mobile homes and the trend toward using 
as permanent dwellings. The first edition 
peared in 1966; revised editions were issue 
1968 and 1971. Its aim was to help minimiz 
eliminate health and safety hazards in mobi 
home developments.* 

MHMA also publishes the "Standard for Mobil 
Parks" in conjunction with the National Fir 
tection Association (NFPA) , the Trailer Coa 
sociation, and the American National Standa 
Institute (ANSI) . This booklet is known be 
ANSI A177.1 and as NFPA No. 501 A. First i 
in 1939, it has been revised frequently. 

Table 3 summarizes the most important quant 
design standards set forth in each set of g 
lines. Other aspects are summarized below, 
lowed by a comparison of the various guidel 

(2) Pennsylvania HUD Mobile Home Installation 
Requirements 

This design guide was drafted by the Engine 
Branch of the Management Planning Division 
HUD's Pennsylvania Housing Recovery Office 
May 1973. It carries the identification nu 
MD-32-4. The intent was to use the experie 
gained in setting up sites in Pennsylvania 
Agnes by describing problems that occurred, 
instructions on avoiding them. 



Public Health Service, Department of Health, Educatior 
.re, Environmental Health Guide for Mobile Hojne Communi 
e Homes Manufacturers Association, Chicago, 111., 1971 
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HUD /EPS Mobile 
Home/Trave 1 
Trailer Handbook 
(Draft CODV) ** 
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Public Health Service, 
U.S. Dept. of Health, 
Education and Welfare 
Recommended Ordinance 
Published by MHMA 
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There are detailed instructions on designing and 
constructing water supply, sewage, and electri- 
cal systems; platforms, steps, and skirting for 
the mobile homes; and blocking and anchoring units. 
Included are specifics on dimensions, capacity, 
placement, and types of equipment to be installed, 
and many schematic drawings, cross-sections, and 
layouts. There also are schematic drawings of 
an individual lot, showing the placement and di- 
mensions of the pad, road, walkway, parking area, 
and utility stubs; a basic cluster of mobile homes; 
and a typical site layout. 

Chapters on fuel, landscaping, telephone, recrea- 
tion area and TV cables are listed in the table 
of contents but not included in the preliminary 
copy made available to the research team. Also 
listed but missing is a section on land acquisi- 
tion agreements, including chapters on leases, 
private contracts, public lands, and zoning regu- 
lations; and a section on mobile home structure. 

A chapter on fire safety which is included is not 
listed in the table of contents. Other unlisted 
sections include specifications for the plumbing 
construction for a sewage treatment plant, a page 
of general notes and specifications from the COE 
on sewer and water lines and utility poles, a copy 
of the general provisions of HUD's standard sup- 
ply contract and specifications for towing and 
installation, which contains paragraphs on towing 
and placement, blocking and leveling, electrical 
and sewer connections, water supply lines, gas 
service, platforms and steps, anchoring and strap- 
ping, and materials. 

(3) HUD Mobile Home/Travel Trailer Handbook 

This lists general criteria for site selection, 
design, and development. It indicates which fea- 
tures should be provided but gives few instructions 
on how to provide them. There are some specifics, 
such as load standards for sewage and electricity 
systems, but most criteria are discussed in 



general terms. There are no schematic drawings 
or layouts. 

Features to be provided include roads, sidewalks, 
parking areas, sanitary facilities, outdoor ser- 
vice and living areas, mail boxes r facilities for 
garbage and trash disposal, laundry drying, and 
recreation; and systems of water supply (includ- 
ing fire protection), sewage disposal, electri- 
city (including street lighting) , storm drainage, 
and telephone conduits. More general design cri- 
teria call for protection against such adjacent 
uses as heavy traffic, commerce, industry, or 
brightly lighted activities. It specifies that 
full attention be paid to appearance and livability. 

Among the site selection criteria are reasonable 
access to community facilities such as jobs and 
schools. The site also must be appropriate for 
residential use and not subject to such condi- 
tions as insect infestation, noise or odor pol- 
lution, or possible flooding or erosion. Also 
to be avoided are hazards from the soil, water 
table, drainage, rock formations, or topography. 
The road network serving the site must be suit- 
able for transporting mobile homes and handling 
traffic generated by the occupants. 

The handbook also contains instructions for util- 
ity connections; transporting, inspecting and set- 
ting up mobile homes; record-keeping and contract 
administration; maintenance and fuel management; 
and disposition of mobile homes after they are 
vacated. Also discussed are staging-area opera- 
tions and the use of travel trailers versus mo- 
bile homes. 

There also is a description of general HUD policy 
and procedures in setting up disaster housing 
sites, and an explanation of the division of re- 
sponsibility between federal, state, and local 
governments . 



(4) Corps of Engineers Specification 

This contains detailed instructions for cle 
the site, grading, filling, and trenching; 
stalling the water supply, sewage, and elec 
cal systems; and building roads and sidewal 

Included are schematic drawings showing alt 
layouts for blocks of mobile home pads and 
plan for a single pad; front and side secti 
various combinations of steps and entrance 
forms; cross-sections of road, walkway, and 
ing area construction; details of trenches 
piping for water and sewer lines, a water m 
pit and lid, water and sewer connections, a 
hole and sanitary cleanout; and details of 
electrical system such as the meter install 
unit connection, power outlet, and distribu 
layout. 

The specification recommends allowing seven 
for designing the site and awarding the dev 
ment contract, and another seven days for c 
tion. 

(5) HUD Minimum Design Standards for Mobile Horn 

Topics covered include density; mobile home 
size, placement, and grading; setbacks; out 
living areas; tenant storage facilities; st 
width, grading, pavement, and distribution 
tern; access to lots; driveways, walkways, 
parking areas; steps; laundry, toilet, and 
reation; management office and other common 
ities; grading of unpaved areas and storm d 
systems; fences, walls, and street signs; a 
lawns, trees, shrubs, and other ground cove 

There also are general structural standards 
permanent buildings, plumbing, and electric 
heating systems. Also, provided are detail 
instructions on water supply, sewage, and e 
trical systems, and less complete discussio 
garbage and trash disposal, master TV anten 



systems, and telephone service. There are no 
schematic drawings or layouts. 

(6) PHS Environmental Health Guide for Mobile Home 
Communities 

These guidelines are concerned primarily with 
aspects of site handling affecting health and 
safety. The contents are fairly general; often 
planners are simply referred to local applicable 
regulations. However, despite the few engineer- 
ing details, such problems as water contamina- 
tion, garbage disposal, and pest control are dis- 
cussed extensively. 

Site selection criteria mentioned include natural 
drainage, geological and topographical suitabil- 
ity; avoidance of adjacent land use such as heavy 
industry, swamps, marshes, or other breeding 
places for insects and rodents; zoning require- 
ments; and access to public water and sewer sys- 
tems . 

Design features covered include roads, parking 
areas, walkways, recreation areas, laundry facil- 
ities, service buildings, and other structures. 
There also is discussion of the mobile home lot, 
including drainage and grading, setbacks, an- 
choring, and utility connections. There are sam- 
ple site plans for difficult terrain and irregu- 
larly shaped sites, and nine sample layouts for 
mobile home clusters. Other diagrams show possi- 
ble elevations and a floor plan for a multi-purpos 
service building, including laundry, toilet, and 
office facilities, telephones, and vending machine 
There also are schematic drawings of individual 
pads, showing the dimensions and layouts for pier 
supports, utility connections, and paved areas. 

There are comprehensive discussions of water and 
sewage systems; accompanied by detailed cross- 
section drawings of water and sewer connections. 
There also are detailed discussions of garbage 



and trash disposal systems (with a schemati< 
drawing of a refuse-collection stand) and i: 
and rodent control, and less complete cover, 
of electrical systems and fuel supply and s 

The booklet includes a recommended ordinano 
governing commercial mobile home communitie: 
In the ordinance are detailed criteria for < 
sity; recreation area; setbacks, buffer str 
and screening; streets; walks; the mobile hi 
lot; water supply and distribution system; ; 
disposal; garbage and trash disposal; elect: 
gas, and fuel oil distribution systems; tel< 
and television; community sanitary faciliti' 
permanent buildings. Also included are cr 
for management and resident responsibilitie 
cessory structures; mobile home placement a: 
chorage; garbage and trash handling; insect 
rodent control; fuel supply and storage; an 
protection. 

(7) MHMA Standard for Mobile Home Parks 

This industry booklet is designed to give m 
guidance on design and land use for commerc 
bile home parks in areas with no local laws 
garding such parks. The standards included 
very loose, and such subjects as site gradi 
recreation are not mentioned. 

The apparent aim is to give the individual 
veloper as much leeway as possible. Thus t' 
quality of a commercial mobile home park of 
depends more on local regulations, the indr 
developer, and the probable market than on 
guidelines. 

Only two pages are devoted to setbacks, den; 
streets and access to them, parking, utilit; 
nections, stabilizing piers, and ground anc' 
In contrast, five pages are devoted to acce 
buildings and structures, such as cabanas, ; 
awnings, carports, storage structures, fenc 
windbreaks. 



There are less than seven pages on utilities 
water supply, sewage disposal, electricity, gas, 
and oil fuel. Four pages are devoted to fire 
safety, but only one paragraph to garbage and 
trash disposal. There are no schematic drawings 
or layouts. 

(8) Comparison of Guidelines 

Three of the six sets of guidelines MHMA, PHS, 
and HUD's "Minimum Design Standards" are geare 
to commercial mobile home parks. Much of the in- 
formation also is applicable to disaster housing, 
though the wording is not specific enough. The 
HUD mobile home/travel trailer handbook includes 
most of the important points from these other pub 
lications. Moreover, the HUD handbook is speci- 
fically designed for use in disaster relief and 
has additional pertinent material. 

Technical issues are covered best in the COE spe- 
cifications and the Pennsylvania HUD guidelines. 
Both are quite detailed; the COE material treats 
subjects in more detail, but its scope is less 
broad. 

However, neither the COE specifications nor the 
Pennsylvania HUD guidelines contains any site 
selection criteria. The HUD mobile home/travel 
trailer handbook is best in this respect, even 
though it is less complete in scope and detail. 

Also omitted from the COE and Pennsylvania HUD 
guidelines is a discussion of such subjects as 
garbage and trash disposal, recreation require- 
ments, laundry facilities, mail service, and 
landscaping. (Chapters on recreation and land- 
scaping are listed in the table of contents of th 
Pennsylvania HUD guidelines but do not appear in 
the copy available.) 

Three of the guidelines COE, Pennsylvania HUD 
and PHS contain sample cluster layouts. The 



basic COE cluster contains 20 units; the Pen: 
sylvania HUD example has 12 units. Both are 
ranged in a linear style that would be depre 
in any but a small site. The PHS samples ar 
various numbers of units, and the layouts sh 
much greater variety. 

c. Practical Experience with Group Sites in Disaster 
Relief 

(1) Introduction 

This section examines the practical experien 
gained in site handling and shows how this e 
perience could be used to formulate improved 
standards and guidelines for future use. 

The comprehensive federal role in disaster r 
began with the Disaster Relief Act of 1970 ( 
606) . Most of the group sites examined in t 
section were developed under this legislatio 
There has not been any experience with group 
under the Disaster Relief Act of 1974 (PL 93 
288) . Table 4 lists the group sites develop 
under PL 91-606 for which HUD supplied detai 
information. 

Tropical Storm Agnes, one of the worst disas 
in the nation's history, was by far the larg 
disaster in which mobile home group sites we 
used. Agnes was a full-fledged hurricane wh 
hit Florida in June 1972, but the worst dama 
came when it turned into a tropical storm an 
moved up the East Coast. Agnes dropped torr 
rains on southern New York State and central 
sylvania before finally breaking up. Much o 
rain up to 18 inches fell on the Susqu 
watershed. 

The two states* handled the problem of housii 



sylvania actually is a commonwealth, but in this report 
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flood victims quite differently. The federa 
legislation in effect at the time PL 91-6 
gave the states responsibility for site hand 
with HUD providing only advice and mobile ho 
In New York, the quasi-public Urban Developm 
Corporation (UDC) , which had been set up in 
to build housing and had done extensive work 
throughout the state, was the logical agency 
direct the disaster mission. Pennsylvania, 
no similar body, turned to the Corps of Engi 
(COE) . 

The consensus is that the UDC, which handled 
entire New York housing mission, was prompt 
effective in selecting and preparing sites. 
There was more criticism of the housing miss 
in Pennsylvania. Part of the problem there 
to have been the division of responsibility 
state agencies and the COE. In its after-ac 
report, the COE acknowledged coordination pr 
lems and recommended that in future disaster 
single agency should handle site selection, 
quisition and development. * 

Tropical Storm Agnes has provided a wealth o 
experience for the future. However, its ver 
size makes it atypical. The average disaste 
for which HUD would provide housing probably 
would require only one or two sites of no mo 
than 25 homes each. 

This is illustrated in Table 4, which shows 
the largest sites in disasters other than Ag 
were in Guin, Ala., which had 36 pads, and C 
yers, Ga., which had 28 pads. All other non 
Agnes sites contained 25 or fewer pads. 



Army Corps of Engineers Susquehanna District, Tropical 
: Operation Noah II, Harrisburg, Pa., December 1972. 



On the other hand, the Agnes experience i 
uable in planning for larger disasters wh 
occur periodically. The extent of its em 
housing need is shown in Table 5, which i: 
that 6,691 pads were set up in group site 
Pennsylvania and 1,565 in New York a b 
8,256. In addition, families were accomm 
in other forms of temporary housing, such 
leased homes and apartments. 

The larger a disaster, the greater the ne 
the more complex the problems that arise, 
this reason it is even more important to 
from a large disaster than in a small one 

The Agnes experience is also important be 
it shows two very different ways of copin 
a large-scale disaster. Some of the diff 
in the response in Pennsylvania and New Y 
stemmed from differences between the two 
and the extent of their preparation. But 
New York-Pennsylvania comparison reveals 
than a difference in state governments. 

Two points should be made regarding the c 
son. First, the research team was handic 
because many sites had been dismantled by 
time this study was authorized, and perso 
had dispersed. 

Also, the aim of this study is to develop 
best procedures for the future, not simpl 
criticize the past. In every disaster st 
the research team found that extremely de 
and hard-working people were involved. H 
the abilities of the relief workers often 
not matched by the available procedures, 
purpose of this study is to improve these 
dures so they will be equal to the abilit 
the workers . 
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(2) Site Selection and Acquisition 

In New York, the Urban Development Corpo 
(UDC) "handled Agnes-related site select i 
acquisition. In Pennsylvania, the state 
ment of Community Affairs (DCA) handled 
officials served as advisers and, in Pen 
so did the Corps of Engineers (COE) . Af 
flood in Rapid City, S. Dak., local gove 
selected sites in consultation with HUD. 

The site selection process in Pennsylvan 
confused, partly because it was impossib 
determine quickly how many mobile homes 
needed. As estimates climbed, more site 
to be found. Thus it was almost impossi 
select sites in a coordinated, comprehen 
manner. 

(a) Method 

The DCA coordinated site selection 
sylvania. COE advisers examined si 
state found and recommended certain 
using HUD figures on homeless famil 
guide. The process in New York Sta 
similar, with the UDC handling the 
the DCA and the COE. 

The first step in finding available 
to contact government agencies invo 
planning and urban renewal. The ma 
other officials also were asked to 
property that might be available, i 
municipal land. 

If more sites were needed, field te 
dispatched to find out what land wa 
Public records were examined to det 
who owned the land and the owners w 
tacted to see if it was available, 
radio spots were broadcast appealin 
usable land. 



(b) Ratio of Sites Inspected to Sites Selected 

Once available land was located each piece 
had to be inspected and analyzed -- a major 
undertaking. In Wilkes-Barre, for example, 
more than 300 potential sites were inspected 
before 30 were chosen.* 

Table 5 shows that 67 sites were developed 
in Pennsylvania and 30 in New York nearly 
100 altogether. And more sites are chosen 
than developed (30 to 35 chosen versus 25 
developed in Wyoming Valley, which includes 
Wilkes-Barre, for instance). Applying the 
ratio of Wilkes-Barre 300 sites inspected 
to 30 chosen, or 10 to 1 to the other 
Agnes sites, it appears that at least 1,000 
potential sites were identified, inspected, 
and analyzed to provide the nearly 100 sites 
ultimately developed. 

(c) Criteria 

In choosing the best sites from the various 
parcels available, some selection criteria 
developed naturally. The importance of other 
criteria became obvious only later. 

The criteria are discussed below. Table 6 
shows how many of them were met in the Agnes 
relief operation in Pennsylvania. The table 



by Robert Prescott, HUD's Assistance Director for 
ise during the Agnes recovery effort, in testimony 
:onunittee on Disaster Relief of the U.S. Senate 
iblic Works in Wilkes-Barre May 11 and 12, 1973 r 
urt 3 of the "Hearings to Investigate the Adequacy 
jss of Federal Disaster Relief Legislation," pp. 
:estimony) and 1327 (oral testimony in response to 



is based on data for 40 Agnes sites studie 
by the Laboratory for Environmental Desigr 
and Planning of Pennsylvania State Univer- 
sity. The criteria used for the 35 subcal 
gories are shown in Table 7. All criteria 
are arranged in a graded four-part scale. 
The parts of this scale are generalized ir 
Table 6 as "good," "fair," "poor," and 
"none or unacceptable." This makes it pos 
sible to present all 35 subcategories in t 
same terms, whatever criteria are used in 
evaluating them. Table 6 shows the parcel 
tage of sites receiving various grades in 
each subcategory. Categories which relate 
to the location and physical features of 
sites are discussed below. Categories whJ 
refer to site design and development are c 
cussed in subsequent sections. 

i. Location 

- Utilities. Water supply and sewer 
are the most vital items for a site 
but they are also the most expensrs 
and difficult to provide. However, 
since PL 93-288 authorizes the fed< 
government to pay for and install i 
ities, this legislation could over- 
come local or state opposition to i 
site because of expensive utility j 
lems. The availability of electric 
is less important because electric: 
is easier and cheaper to bring to 
site. 

- Proximity To a Population Center. 
Outlying sites are difficult to se: 
vice and travel to, especially in ] 
weather and winter. They should b< 
avoided. People living in sites f; 
from population centers have troub! 
getting to jobs, schools, shopping, 
and the like. 
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Individual Lota (Avg 


.) 


45 


23 


31 


2 


!E** 




25 


25 


30 


20 



itages may not add up to exactly 100 due to rounding off. 

:ed to compensate for the differences in the number of sites reporting in the different 

.ogories . 



CRITERIA FOR RANKINGS IN QUALITATIVE ANALYSIS OF 40 PENNSYLVANIA 
GROUP SITES (TABLE 6) 



None or 
Unacceptable 



GEOLOGICAL 

Foundation Suitability 
Bedrock Drainage 

SOIL 

Surface Drainage 
Subso i 1 Dra inagc 
Porosity 
Shrink/Swell 
Erosion Potential 
Water Table 

TO PO LOGICAL 

Average Slope (%) 

FLORA 

Trees on Site 

ACCESSIBILITY 



Incompatible 





Fair 


Good 




Fair 


Good 


Poor 


Fair 


Good 


Poor 


Fair 


Good 


Poor 


Fair 


God 




Moderate 


Low 


Sovere 


Moderate 


Slight- 


High 


Moderate 


Low 



r.iyl.t 



Heavy 



Roads to Site 




Gravel 


Paved 


Improved 


pedestrian 


Mono 


Gravel 


Paved 


improved 


Public Bus (Runs/Pay) 


None 


1-2 


3 - G 


7+ 


Boundary of Site 


Hone 


Temporary 


Permanent 


Nntu ral 


CIRCULATION 










Roads on Site 


Hone 


Gravel 


Mixed 


Paved 


Public Parking 


None 


Gravel 


Mixed 


Paved 


pedestrian Patliu 


Hone 


Defined 


Paved 


Improved 


UTILITY SYSTEMS 










Sewers 


None 


Primary 


Unconnected 


Connected 


Water Supply 


None 


Well 


Unconnected 


Connected 


Storm Drainage 


None 


Swale 


urain 


Sewer 


Electric 






Poles 


Connected 


Gas 


None 


Oil 


Bottled 


Connected 


FACILITIES 










Laundry 


None 


Close By 


Foundation 


Craftex 








for Crafrtox 




Conununity Space 


None 


Foundation 


Craftex 


UGI Modular 






for Craftex 






Mail Delivery 


None 


Entrance 


Improved 


Door 


Garbage Pick-up 


None 


Curb 


Door 


Stands 


RECREATION 










passive 


None 


Close By 


Natural 


Improved 


Active 


None 


Close By 


Natural 


Improved 


Children 


None 


Close By 


Natural 


Improved 


INDIVIDUAL LOTS 










Size 




Small 


Medium 


Large 


Parking 


None 


Between Unit 


s Gravel 


Paved 


Yard Quality (Avg.) 


None 


Poor 


Fair 


Good 


Patio Area (Avg.) 


Konc 


Space 


Paved 


Improved 


Storage Area (Avg . ) 


None 


Space 


Covered 


Improved 


Wa Ik (Avg . ) 


None 


Gravel 


Pavod 


Improved 


Source: Laboratory for Environmental Design and 


Planning, Penn 


aylvania 




State University, 


Emergency Mobile Home 


Group Sites: 


Their Potential 




for community Reuse, March 1974, Appendix n ; "Site Data Sheets." 



Proximity To Occupants ' Former 
Ne ighborhoo d . An effort was made to 
locate Agnes sites as close as pos- 
sible to the victims' former homes, 
to minimize disruption of the com- 
munity fabric. Proximity to their 
old neighborhoods also made it easiei 
for displaced residents to repair 
their damaged homes and thus return 
to them more rapidly. And it helped 
lessen the psychological impact 
of the disaster, allowing site occu- 
pants to continue familiar patterns 
of life. They were able to stay in 
contact with friends and neighbors 
and continue going to their former 
schools, churches, and the like. 

It also makes it easier to rehabili- 
tate these facilities and eliminates 
the need for providing duplicate 
services or enlarging existing ones. 
A major shift in population density 
would further impair disaster-struck 
firms in the old neighborhood by re- 
ducing business, and would strain 
services in the new neighborhood, 
thus heightening community oppositior 
to the site. 

Despite emphasis on the importance of 
location, some Agnes sites were locat 
up to 20 miles from the flooded areas 
However, this may have resulted from 
a scarcity of appropriate land, as 
much as the hasty selection process. 

Community Opposition. Many communiti 
look unfavorably upon commercial mo- 
bile home developments in normal time 
This attitude often carries over to 
mobile home group sites set up for 
disaster relief. Opposition is par- 

+ T fii 1 



proposed for neighborhoods < 
than those in which the vid 
usually live, especially if 
newcomers are poorer or of '. 
social status. 

Community opposition is ofti 
pressed in terms of zoning < 
or other local regulations, 
these are apt to be waived i 
ridden in a disaster, as th< 
after Agnes in Pennsylvania 
York, where community oppos: 
layed site selection. In P< 
the state civil defense org; 
issued a statewide waiver a! 
velopment of group sites. ' 
took similar action in New " 

Community opposition stems 
reluctance to accept any la 
sudden increase in populati 
its attendant strains on co: 
facilities, and a fear that 
bile home site might become 
manent fixture. Many peopl 
pleasant memories of the mo 
parks of the 1930 's and 40' 
were characterized by high 
few amenities, unsightly ap 
poor sanitation, and a tran 
ulation. The answer to man 
objections lies in improved 
sign. 

Legal Factors. In selectin 
it is advisable to avoid co 
with rights-of-ways, easeme 
other legal restrictions, 
such restrictions must be b 
against the desirability of 
in terms of other criteria, 
publicly owned land was usu 



first choice for sites, because it 
was free and easy to obtain. Park 
land was a prime source. School 
grounds, college campuses, and the 
grounds of state hospitals and cor- 
rectional institutions also were use* 

Land Availability. A major reason f< 
the tendency to use public land for 
sites has been time pressure such 
land usually is the easiest to obtaii 
for disaster housing. However, the 
use of public land resulted in the 1< 
cation of some sites within the floo< 
plain. Other sites had drainage pro! 
lerns or were in outlying areas . 

Ad j acent Land Us_e . This criterion w; 
given little weight in the Agnes dis- 
aster. Sites were located near rail- 
road tracks, major highways, large 
piles of mine waste, power stations, 
industrial areas, swamps, a drive-in 
theatre, a polluted creek, a sewage 
disposal area, and abandoned buildinc 

Some of the more inappropriate adjaci 
uses could have been avoided by less 
reliance on publicly owned land. 

At any rate, more attention should be 
paid to adjacent land use, including 
such factors as air, water, and nois< 
pollution, safety hazards, and unde- 
sirable visual features. 

Access Road Network. The roads lead- 
ing to a site should be able to accor 
modate the large mobile homes and he; 
tractors that will be moved onto the 
site. They also will have to handle 
the months or even years of addition; 
traffic generated by site occupants. 



This criteria was given some w 
in choosing sites in the Agnes 
aster. Pennsylvania's DCA rej 
a few sites because the agency 
lieved that the increase in pc 
would overload existing roadwc 

Table 6 shows that only 10% of 
sites studied had good access 
networks. Half the sites had 
fair networks, and 40% were pc 
(Pedestrian access was even le 
suitable: 3% were good, 18% i 
40% poor and 40% nonexistent.) 

Public Transportation. The a\ 
bility of public transportatic 
especially important if sites 
far from population centers ar 
cupants need access to jobs, E 
ping, and other facilities. I 
transportation also can help s 
cupants retain contact with tlr 
former neighborhood. 

Victims are especially likely 
public transportation, since t 
cars often are destroyed or da 
In the case of floods, which v 
strike poorer neighborhoods, n 
fected families have only one 
which the principal breadwinne 
to drive to work. The other n 
of the family must rely on put 
transportation. 

Free bus service was provided 
leviate transportation problen 
Wilkes-Barre. According to Te 
bus service to the sites studi 
poor overall, despite the good 
tion in Wilkes-Barre. For 30/< 
sites service was good, for 22 
for 7% poor, and for 41% none* 



- Flood Plain. Several sites developed 
after Agnes were located within the 
flood plain, * where they would have 
been endangered by subsequent flood- 
ing. Fortunately, no further flood- 
producing storms occurred in the sum- 
mer and fall of 1972. 

However, the civil defense director 
for Luzerne County (which includes 
Wilkes-Barre) , Maj. Gen. Frank Towner 
(Ret.) testified in the Senate hearir 
that the COE had not repaired the SUE 
quehanna dike system enough to protec 
against possible subsequent floods. 
The COE representative at the hearinc 
Maj . Gerald Vick, challenged that as- 
sertion. ** 

However, rather than test the relia- 
bility of flood-control systems when 
sites involving large numbers of peop 
are involved, sites should be located 
outside the flood plain. 

ii. Physical Features 

- Size is a factor in which conflicts 
between human and administrative need 
and between immediate and long-range 
concerns are most apparent. 



5 1 and 2 analyses of the Penn State evaluation indicate 
.east seven of the 40 sites studied were located within 



ite Subcommittee on Disaster Relief, "Hearings to Inves- 
le Adequacy and Effectiveness of Federal Disaster Relief 
.on," Part 3 (Wilkes-Barre, Pa., May 11 and 12, 1973), 
t. Printing Office, Washington, D. C., 1973, p. 1077. 



Public Health Service guideline 
commercial mobile home parks re 
mend at least 50 mobile home lo 
any new development."* In the 
disaster, larger sites proved e 
to develop and to maintain. 

In Wilkes-Barre especially, the 
tance team stressed selecting f 
large tracts of land. Tables 4 
5 show that the average number 
in a site in Wilkes-Barre (Wyom 
Valley) was 218, and that one d 
site, Barnum I and II, containe 
pads. In contrast, only four o 
Agnes sites in Pennsylvania and 
York contained much more than 1 

Table 5 shows the size breakdow 
graphically: 72% of the Wyomin 
ley sites had more than 100 pad 
less than 20% of the Agnes site 
where did. In fact 77% of the 
sites had less than 50 pads, as 
93% of the Pennsylvania sites o 
of Wilkes-Barre and Harrisburg. 

As for the most desirable size, 
COE report states: 

Large mobile home sites were 
unpopular with families eli- 
gible for emergency housing 
. . . .Priority for the deve 
opment of group sites should 
be given to sites of less fh 



. Public Health Service, Bureau of Community Environment 
agement , Environmental Health Guide for Mobile Home Com- 
ities/ Mobile Homes Manufacturers Association, Chicago, 
1, p. 3. 



300 mobile homes. . . . 
Large sites should be a- 
voided wherever possible.* 

The research team also found: 

In Wilkes-Barre, for example, 
group sites that had more than 
about 125 homes experienced 
social difficulties, such as 
the proximity of units, the 
lack of privacy, a sense of 
stigma and unrelieved ugli- 
ness which resulted in a lack 
of pride, high maintenance 
costs and low user satisfac- 
tion.** 

Large sites were selected in the Ac 
relief effort partly because of the 
pressing need to move large numbers 
of people out of mass shelters and 
into decent homes. This need over- 
shadowed long-range consideration. 

Immediately after Agnes struck, fev 
people realized that hundreds of vj 
tims would be living in group sites 
for two or three years. 



rmy Corps of Engineers, Tropical Storm Agnes; Operatioi 
\_, pp. 50-51. 

Schwartz and Associates and Beyer-Blinder-Belle, Cost- 
.ve Housing Systems for Disaster Relief, Vo. 2, Federal 
mce With Disaster Housing Assistance, U.S. Dept. of 
r and Urban Development, Washington, D.C. , 1974, p. 53. 



The Agnes experience shows that 
larger the disaster and the more 
placed victims, the harder it is 
rehouse them and the longer thej/ 
stay in group sites. 

Thus it seems clear that group E 
should have less than 125 units, 
pecially in large disasters. Ir 
HUD recommends that sites have r 
than 25 units each. 

Shape. A long, thin parcel of ] 
is less suitable for development 
a more regular one in which pads 
ities, and roads can be convenie 
and economically arranged. (Fie 
1 through 10 show the kinds of ] 
and densities, service, and roac 
possible on sites of different E 

Topography. The slope of the le 
important in terms of possible e 
the level placement of pads and 
grading. A site which needs 111 
grading is preferable to one whj 
needs a lot. Obviously a limit* 
amount of grading is feasible. 

Sites also should have areas toj 
graphically suited for play and 
reation. 

Table 6 indicates that the critc 
for topological features were fi 
quently met in selecting the Pel 
sylvania sites. Eighty- three pe 
were rated good, 13% fair, 5% pc 
and none unacceptable. 

Flora. Landscaping is importanl 
prevent erosion, and to relieve 
visual and psychological defects 
group living. The better suitec 



site is naturally, the less land- 
scaping work will be required. The 
presence of flora is especially im- 
portant because landscaping is often 
considered a luxury and is disregarded 
to save time or money. 

Table 6 shows that this is one aspect 
of site selection to which the least 
attention was paid. Of the sites 
studied, 5% were good, 26% fair, 26% 
poor, and 44% had no natural cover 
at all. 

- Fauna. Potential sites should be 
checked for rodents or insects. At 
least one Pennsylvania site reportedly 
was infested with rodents. Areas in- 
fested with annoying insects such as 
mosquitoes or gnats also should be 
avoided. 

- Bedrock, Soil, and Water Table. These 
should be capable of supporting the 
number of units planned for the site. 
Conditions which foster ponding, wet- 
ness, or muddiness should be avoided. 

Table 6 indicates that most of these 
conditions were rated fair or good 
in the Pennsylvania sites studied. 
Twenty-one percent were poor. One 
site had a water table so high it was 
considered unacceptable. 

(d) Conflicting Criteria 

A major part of site selection is weighing 
various criteria and balancing them when 
they conflict. For instance, access to 
water supply and sewer systems is critical. 
However, if a site lacks this access but 
is exceptional in other ways, the use of 



portable utility systems should be co: 

Also, it was noted that a few large s 
are considered easier and cheaper to < 
and maintain than several small sites 
modating the same population. But th 
sire for larger sites can clash with 
ease of using publicly owned land, th 
cupants ' human needs, and the importa: 
minimizing social difficulties associ 
with extended living in group sites. 

The criterion of land availability al 
conflicts with the criterion of size, 
is illustrated in Table 5, which show 
in Wilkes-Barre, where large sites pr 
nated, 76% of the parcels were on pri 
owned land. But in other Agnes areas 
sites were smaller, 60% to 90% of the 
were on public or quasi-public land. 

Tables 8 and 9 show the relationship 
size and land ownership more precisel 
Table 8 breaks down site size in term 
land ownership. Table 9 breaks down 
ownership in terms of site size. (Th 
ures in these two tables represent si 
from all disasters shown on Table 4, 
the Agnes sites.) 

Table 8 shows small and medium-sized 
about evenly split between private an 
lie ownership, while the large sites 
68% private and only 12% public. 

Table 9 shows that in the case of sma 
the lowest percentage was on private 
and the highest percentage was on pub 
For large sites, the reverse was true 

Another conflict exists between the d 
to locate sites near their occupants' 
mer neighborhoods or another populati 
ter, and the reluctance to locate sit 
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within a flood plain. 

Other problems are peculiar to a particular 
area, such as Wilkes-Barre, which is in the 
middle of a coal mining region. Several 
sites there were located on or near huge 
piles of mine waste locations which may 
have been considered the best available but 
presented drainage, landscaping, and envi- 
ronmental problems. 

Table 6 can be helpful in balancing various 
criteria. It shows which factors have been 
slighted in the past and therefore should 
receive proper consideration in the future. 

(e) Cost 

In Pennsylvania, sites were leased to the 
state for a dollar a year or made available 
through written agreement. The state agreed 
to leave all improvements when the site was 
returned to its owner, unless the owner wished 
them removed. In New York, the UDC paid for 
sites if they were not provided free; the UDC 
did not pass this cost on to site occupants. 

In Rapid City, local governments often had 
to pay substantial amounts to lease land 
from private owners. The cost was passed on 
to site occupants in the form of ground rent 
that averaged $30 a month per pad. This up- 
set occupants who had been told mobile homes 
would be provided rent-free for 12 months, 
and assumed the land would be free too. How- 
ever, small financially-pressed communities 
do not have the financial resources to ab- 
sorb land costs for emergency housing, es- 
pecially after a disaster. 

(f) Need for Pre-Planning 

PL 91-606 gives the responsibility for site 
selection to state or local governments, but 



past efforts have shown that they are often 
inexperienced and unsure of how to proceed. 
State and local governments also are usu- 
ally preoccupied with more pressing aspects 
of disaster recovery, such as searching for 
survivors and reopening roads. Frank Car- 
lucci, a Presidential representative sent 
to Wilkes-Barre to direct the relief effort, 
told the Senate Subcommittee on Disaster 
Relief there was continuous conflict between 
federal and state officials over responsi- 
bility for various aspects of site selection 
and development. 

PL 93-288 was designed to correct some of 
the inadequacies of PL 91-606. One of its 
main purposes was to encourage pre-planning 
for disasters on the local, state, and feder 
levels . 

Identification and inspection of potential 
sites before a disaster occurs, without time 
constraints, would enable pre-selection of 
the best sites possible. The advantages of 
pre-selection also can be seen from the dis- 
cussions of individual selection criteria 
and the section on conflicting criteria 
conflicts that could be resolved or alleviat 
if approached without the time pressure in- 
herent in unplanned disaster response. 

(3) Site Design 

Site design requires more than merely laying out 
road and utility systems and arranging mobile 
home pads along them. Good design entails plan- 
ning all the elements that help make a site liva- 
ble, including those that cannot be shown on a 
blueprint. 

The more thought and planning that go into a de- 
sign, the better the site will be. One reason 
the Agnes sites in Pennsylvania were criticized 
so much was the unrealistically short time set 



aside for design. The COE, for instance, gave 
one architectural/engineering firm five days 
to prepare a topographical survey, construction 
documents, and utility, road, and grading de- 
signs for a 100-acre site. In future disasters 
time constraints should be balanced with the need 
for careful design. 

The best alternative is pre-planning preparing 
general design plans ahead of time, and when a 
disaster strikes, adapting them to the particu- 
lar sites available. The COE and HUD guidelines 
discussed earlier represent a beginning. Com- 
prehensive guidelines are presented in Chapter 
IV. 

(a) Designers 

In New York, the UDC farmed out most design 
work to architectural and engineering firms 
with which the agency had worked in the past. 
In Pennsylvania, the COE supervised design 
work and turned to local government agencies 
for recommendations on firms . 

What caused the changeover from the state 
to the COE as overall supervisor in Penn- 
sylvania is a complicated and sensitive 
issue. HUD's Assistant Director for Disaster 
Response, Robert Prescott, said he and HUD 
Philadelphia Administrator Ted Robb had daily 
contact with the state for the first week 
after the disaster. The aim was to develop 
a plan for Pennsylvania's DCA to administer 
the temporary housing program, aided by HUD's 
supervision, technical support, policy guid- 
ance, and funding. One week after the disas- 
ter, at the point the contract was to be 
signed, Prescott said the governor rejected 
that arrangement. Instead, the governor asked 
the federal government to set up the necessary 



organization.* The Federal Coordinating 
Officer, Office of Emergency Preparednes 
(OEP) Regional Director Frank Carney, sad 
the OEP recommended that the COE handle 
the site work.** 

DCA Secretary William Wilcox testified E 
the Senate hearings that the DCA did an 
architectural/engineering design for the 
first site that proved unworkable.*** E 
in a subsequent letter to the subcommitt 
chairman, Wilcox said one reason the 
state refused to direct the housing proc 
was that the federal government insisted 
the right to disallow state expenditures 
leaving the state with no right of appee 

City agencies also were involved in the 
ing mission at one point. Two officials 
the Wilkes-Barre Redevelopment Authority 
testified that their organization was as 
a few days after the disaster to act as 
agement agent for the housing program ir 
Luzerne County. They said their agency 
no prior experience in such work, and se 
they were appalled by the lack of guide] 
They said the agency realized the job We 
beyond its capability and role. They tic 



!. Senate Subcommittee on Disaster Relief, "Hearings to 
restigate the Adequacy and Effectiveness of Federal 
saster Relief Legislation," Part 3 (Wilkes-Barre, Pa., 
r 11 and 12, 1973), U.S. Gov't. Printing Office, Wash- 
jton, D. C., 1973, p. 1289. 

.d. , p. 1258 
xL, p. 1185 



no local or state agency could deal with a 
problem that size only a. federal agency 
could handle the job.* 

Partly because of these criticisms and part- 
ly because of the smaller scope, HUD did the 
design work for sites established after the 
1973 and 1974 disasters in Tennessee, Georgia, 
Mississippi, Alabama, and Indiana.** In 
Brandenburg, Ky. , no architect or engineer 
was needed because of the small, simple sites. 
HUD representatives dealt directly with the 
contractors, using agency specifications 
for commercial mobile home parks.*** In 
Cincinnati, Ohio, after the April 1974 tor- 
nado, the city Director of Public Works 
took charge of the site preparation, plans 
and contracts.**** 

(b) Design Elements 

In Pennsylvania, COE architects were told 
to aim for an overall density of seven to 
eight units per acre/ a standard that pro- 
bably came from HUD. The UDC also based 
its guideline for density and setbacks on 



art 3, pp. 1118 and 1121. 

to the research team from the HUD Region IV office in 
December 20, 1974, and the HUD Region V office in 
Dec, 18, 1974. 

o the research team from HUD's Louisville Disaster 
fice, Dec. 17, 1974. 

artin P., "Tornado '74: Summary of Operations of the 
Cincinnati After the April 3, 1974, Tornado," City of 



HUD recommendations. Beyond this, < 
and developers of Agnes sites recei' 
guidance. Because of time pressure 
lack of pre-planning and government 
the design process focused mainly o: 
ty layouts. 

Most criteria for utilities were ta! 
local, state, or national codes, wh 
easily available to the supervising 
and familiar to local architects, e: 
and contractors. The COE used the : 
electrical code? the UDC used the N 
State Building Code. 

Amenities such as community facilit 
recreation were seldom included in 
cifications for sites. There was t 
sure, and no one foresaw how long si 
would be occupied. 

Experimental paper-based structures 
installed at a few Pennsylvania sit 
within months they developed struct 
problems and were unusable. No sub 
were provided, partly because it wa 
coming apparent that people might b 
tant to leave the sites and ameniti 
being cut back to discourage long-t 
dency. 

i. Density 

Density is the most important e 
in site design. Density determ 
how close individual pads must : 
much the layout of pad clusters 
varied, and how much space is a 
for community facilities. Over 
sity is determined by dividing 
ber of pads on a site by the to 

In situations like Agnes, in wh 
cupants will remain in temporar; 



for a long time, more amenities are 
needed and the overall density, there- 
fore, will be lower. 

The architectural/engineering firm of 
Peters and Riggi says if it had known 
how long sites in Wilkes-Barre would 
be occupied, an overall density of fiv 
to six pads per acre would have been 
preferable to the seven to eight the 
firm designed. 

Table 4 shows the population, acreage, 
and density figures for all sites an- 
alyzed in this study. Table 10 sum- 
marizes these figures by state and are 
The emphasis on larger sites in Wilkes 
Barre (Wyoming Valley) , in terms of 
population and acreage, can be seen in 
Table 10, along with the explanation: 
more than 3,200 pads were required in 
Wilkes-Barre and about 600 in other ar 
of Pennsylvania, compared to 500 in Chi 
mung County and less than 900 in Steub 
County, both in New York. 

Thus, it is understandable that the 
average number of pads per site in 
Wilkes-Barre is more than 180, while 
the average for other Agnes areas is 
between 22 and 73. The average site 
in these other areas is between six an 
ten acres, while in Wilkes-Barre it is 
26 acres. 

However, the density figures reflect a 
different trend. Sites in Wilkes-Barr 
have an average density of less than 
eight pads per acre compared with 
averages of more than 12 in Steuben an< 
more than eight in other areas of Penn 
sylvania. Table 11 shows more clearly 
how density varies in relation to site 
size. Only three of the small New Yor 
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POPULATION, AREA AND DENSITY OF SITES 
IN RELATION TO SIZE OF SITE 



ocation and Designation 

ENNSYLVANIA 
Bartoli West 
Dundee 
Kester 
Lombardo 
Mundy St. 
Nanticoke West 
Sedor-Newton 
Sunshine 
Thomas St. 
Minichello 
Valley View 
Steelton I 

Total Pa. 

3W YORK STATE 
Holding Point 
County Infirmary 
Dann Park 
Canada Rd. 

Total N.Y.S. 

DTAL (16 sites) 

^ERAGE 

MICE 



ENNSYLVANIA 

Carolina A and B 
Casey Park 
400 Club 
Popple Brothers 
Roosevelt #1 
Scanlon Field 
Steelton II 
Ardner Acres 

Total Pa. 



No. of 
Pads 


Area 
(Acres) 

28.65 


Density 
(Pads/Acre) 


360 


12.57 


120 


29.1 


4.1 


141 


24.4 


5.7 


612 


95.4 


6.4 


304 


37.0 


8.2 


253 


44.95 


5.63 


112 


11.0 


10.1 


175 


23.8 


7.35 


128 


13.4 


9.5 


255 


12.12 


21.04 


289 


64.89 


4.45 


103 


11.5 


8.9 


2,852 


396.21 





172 


27.0 


6.4 


107 


16.5 


6.48 


287 


40.0 


7.18 


307 


50.0 


6.14 


873 


133.5 





3,725 


529.71 


__ 


232.81 


33.11 


8.13 


103-612 


11.0-95.4 


4.1-21.04 


99 


16.5 


6.0 


66 


14.5 


4.5 


71 


8.4 


8.4 


99 


12.4 


7.98 


81 


12.7 


6.4 


52 


6.4 


8.13 


58 


6.6 


8.7 


80 


13.1 


6.1 


606 


90.6 






TABLE 11 
(cont'd) 

No. of 
Location and Designation Pads 


Area 
(Acres) 


NEW YORK STATE 






Brand Park 


54 


12.5 


Stewart Park 


70 


7.9 


Total N.Y.S. 


124 


20.4 


TOTAL (10 sites) 


730 


111.0 


AVERAGE 


73 


11.1 


RANGE 


52-99 


6.4-16.5 


PENNSYLVANIA 






Ashley 


44 


7.5 


Agnes Court 


36 


2.42 


Roosevelt #2 


21 


2.55 


Hay Creek 


14 


1.31 


Millersburg 


7 


2.2 


Lykens 


21 


2.64 


Green Meadows 


8 


11.1 


Huntingdon 


19 


5.88 


Lock Haven Municipal Park 


20 


2.64 


Muncy Home 


42 


3.38 


Pennhurst 


12 


3.09 


Memorial Park - Renovo 


34 


3.2 


North Hills Park 


20 


5.73 


Mt. Union #2 


20 


50.3 


Kinney 


14 


2.2 


Runkle 


6 


0.5 


McCormick 


25 


2.53 


Mt. Union #1 


20 


0.55 


Lewisburg J.H.S. 


15 


1.87 


Total Pa. 


398 


111.59 


NEW YORK STATE 






Hawthorne St. 


34 


3.3 


Sullivan St. 


48 


6.9 


McKinnon #1 


16 


1.1 


McKinnon #2 


18 


1.56 



TABLE 11 
(cont'd) 

Location and Designation 


No. of 
Pads 


Area 
(Acres) 


NEW YORK STATE (cont'd) 






Diven Park 


20 


1.57 


West Hudson St. 


7 


0.68 


Sly Park 


12 


0.64 


Luce St. 


8 


0.71 


Water St. 


30 


1.9 


Craig Park West 


35 


2.49 


Craig Park East 


23 


1.92 


Lackawarma West 


10 


1.01 


Lackawanna East 


24 


1.65 


Baker St. 


30 


2,3 


Arthur St. 


6 


0.23 


Leader Park 


12 


0.74 


McKinney Park 


41 


5.11 


Total N.Y.S. 


374 


33.81 


TENNESSEE 






South Pittsburg 


11 


1.0 


Jasper 


12 


1.0 


Total Tenn. 


23 


2.0 


GEORGIA 






Conyers 


28 


2.43 


MISSISSIPPI 






Redd St. 


25 


9.0 


Barry St. 


25 


8.5 


Katie Arnold 


14 


1.5 


James St . 


25 


5.5 


Total Miss. 


89 


24.5 


ALABAMA 






Triana 


10 


2.78 


Guin 


36 


6.1 


Brent 


20 


5.5 


Total Ala. 


66 


14.38 



12.74 
10.29 
18.75 
11.27 
15.79 
14.06 
11.98 

9.9 
14.55 
13.04 
26.09 
16.22 

8.02 



11.0 
12.0 



11.52 



2.78 
2.94 
9.33 
4.55 



3.6 
5.9 
3.64 





TAtSliE 11 

(cont'd) 












No. of 


Area 


De 


Size 


Location and Designation 


Pads 


(Acres) 


(Pad 


L 


KENTUCKY 








.t'd) 


Riverview 


12 


1.5 






Nicholas 


5 


1.0 






Total Ky. 


17 


2.5 





INDIANA 

Madison 24 5.4 



TOTAL (49 sites) 


1,019 


196.61 




AVERAGE 


20.8 


4.01 




RANGE 


5-48 


0.23-50. 


3 


SIZES GRAND TOTAL (75 sites) 


5,474 


837.32 




AVERAGE 


72.99 


11.16 




RANGE 


5-612 


0.23-95. 


4 



0.4 



0.4 



:ce: Table 4 



sites have less than 10 units per acr 
while only three of the large Penn- 
sylvania sites have more than 10 unit 
per acre. 

Table 12 summarizes the categories 
shown in Table 11. It too shows that 
small sites have a greater average 
density than large ones. 

Two points should be made. Some acre 
were calculated from site plans drawn 
on a scale of 1":800' and the figures 
are not precise. Also, density figur 
can be misleading. An example is the 
Mt. Union #2 site, which shows 20 pad 
on 50 acres, or a density of 0.4 unit; 
per acre. However/ much of this site 
was steep and heavily wooded, and the 
usable area was about five acres, for 
actual density of four units per acre 



ii. Layout 



Most layouts are based on the arrange' 
ment of a small number of pads in a 
cluster and the repetition of this cl 1 
ter or several different clusters 
throughout the site. The density wit! 
in each cluster is greater than the 
overall density to allow for open are; 

A monotonous arrangement of row upon 
row of identical units should be avoii 
for psychological and aesthetic reasoj 
However, another priority is an effic 
layout of utilities, which is determi: 
by the arrangement of mobile home pad; 
Each lot also must have access to a 
road, and all site occupants should b> 
able to reach common facilities with- 
out walking through other people ' s lo 

The water supply system should includ' 



I 



is 



"hydrants and. other fire protection 
provisions. For easier maintenance, 
water and sewer lines should be laid 
under or along roadways, not under 
mobile home pads . Lines should in- 
clude shutoffs, bypasses, and loops 
so portions can be closed for repair 
without affecting the whole system. 

A storm drainage system also should b 
provided, along with grading. Some 
Wilkes-Barre sites were too flat and 
ponding occurred in rainy weather. 

Another problem in Wilkes-Barre was t 
lack of sidewalks along site roads, 
producing a safety hazard. The grave 
paving of the roads also was inadequa 
resulting in dust, mud, poor drainage 
and ruts. 

An electrical system, including exter 
street lighting, should be provided. 
Electrical lines can be run along roa 
feeder lines connecting to a meter po 
at each pad. The telephone company 
should install conduits. 

Outdoor recreation areas should be pr 
vided along with children's play area 
visible from kitchen or living room 
windows. In the early development st 
it is neither costly or time-consumin 
to provide recreation and play areas: 
simply set aside the space and develo 
it later. 

Another consideration is landscaping, 
which provides psychological benefits 
and enhances privacy. Landscaping al 
delineates spaces and separates their 
uses, screens undesirable views, cont 
noise, gives shade, and prevents eros 



iii. Individual Lots 

Each lot should have a paved par 
space for one car. Common areas 
extra cars might be provided wit 
each cluster. The lot might als 
elude a patio area and storage s 
for garbage cans, tricycles, yar 
and other items which cannot be 
inside the home. 

Design plans should show how the 
is positioned on the lot and del 
a walkway from the parking area 
front entrance. Specifications 
trance steps and possibly an ent 
platform or small porch should 1 
eluded. 

Each mobile home must have a prc 
foundation or blocking and provd 
for anchoring or tie-downs. If 
site is located in a cold climat 
ject to strong winds, or to be c 
for a long time, the space betwe 
mobile home and the ground shou] 
enclosed by skirting. 

iv. Common Facilities and Services 

Common laundry facilities should 
vided each site. Otherwise, eac 
should have clothes drying equij: 
such as an umbrella type clothes 

Indoor facilities for community 
and passive recreation should be 
because the disaster population 
bably include elderly people, f. 
office for management and mainte 
recommended, especially for larc 

The installation of private phor 
depend on the wishes of individi 



residents and the telephone company, 
but, in any case, a few public phones 
should be provided in some common lo- 
cation. Also needed is a storage fa- 
cility, on-site or off, for large 
household items. 

Two services whose absence or inade- 
quacy in the Agnes sites received much 
criticism were garbage collection and 
mail delivery. Problems apparently a- 
rose even in arranging for common pick- 
ups and delivery. Also important are 
public transportation, ambulance ser- 
vice, and access to medical care. In 
Wilkes-Barre, free bus service was pro- 
vided for nine months after the disaster. 

Communities near group sites sometimes 
were reluctant to have their services 
strained to accommodate site occupants. 
This usually stemmed more from practical 
problems than from animosity toward 
site residents. Some communities were 
especially unwilling to place additional 
strain on volunteer ambulance services 
or fire departments. 

Another problem that occurred in Penn- 
sylvania was the lack of medical faci- 
lities, especially critical because of 
the children and elderly people among 
site occupants. At the same time, medi- 
cal offices established at the sites 
did not have enough business to stay 
open full-time. The reason for this 
apparent contradiction was not clear 
from the information available. 

(c) Past Experience 

To illustrate the range of possible site 
design and development features, plans and 
key information for nine group sites selected 



from Table 4 have been drawn up at th< 
scale, along with a typical commercial 
bile home site. Figures 1 through 10 
the layouts for these sites. Informa- 
on the sites is summarized in Table l: 

Six sites are included from the Agnes 
aster; one small, one medium and one 
from Pennsylvania and from New York, 
layouts are quite linear, but others i 
interesting variations in the way uni' 
clusters of units are arranged. 

Tables 6 and 7 show which design feati 
were given most attention in Pennsylv, 
and which were slighted. Categories < 
ing with site selection features were 
cussed. 

The tables show that the utility syst< 
were generally quite good, except for 
drainage, which was completely lackim 
more than half the sites and poor in i 
of the rest. None of the sites had o 
on-site laundry facilities, and only 
such facilities nearby. In the study 
which the tables are based, a site wo- 
rated as fair if there was a foundatii 
a laundry facility, however, some of 
facilities were never actually built, 
pite the existence of a foundation. 

No community gathering facilities wer< 
able at 75% of the sites, and only 20< 
foundations for such facilities. In 
of the cases, mail was delivered only 
the entrance of the site; garbage pic] 
was only somewhat better, with 88% of 
sites rated fair or poor. 

No recreation facilities existed in a" 
half the sites. Most of the rest had 
natural recreation areas or off-site : 
ties nearby. 
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PEH UNIT TOTAL. 



LINEAR FT. OF ONSITE HOADS: 
LINEAR FT. OF ONSITE SEWER LINES: 

COMMUNAL RECREATION FACILITIES (DEFINED SPACES): 



2650 
4900 

141125 SQ.FT. 



Roosevelt Park 

Swoyersville. Pa. 
SOURCEiH.U.D. 

CROSS SITE AREA: 12.7 ACRES 

MOBILE HOMES ON SITE: 81 UNITS 
DEN SITY: 6.4 UNITS/AC 
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PER UNIT 


TOTAL 


Ashley Group Site 

ASHLEY, PENNSYLVANIA 
SOURCE:H.U.D. 


fD 


ADS: 38.6 
WER LINES: 68.2 

ACIUTIES (DEFINED SPACES): SQ. FT 
UNDEFINED SPACES): SQ. FT. 


1700 
3000 

SQ.FT. 
195000 SQ. FT. 


GHOSS SITE AREA: 75 ACRES 
MOBILE HOWES ON SITE: 44 UNITS 
DNSITY: 5.9 UNITS/ACRE 

MOBILE HOME UNIT k_J 




CLUDING SOS ROADWAY): 3000 SQ. FT. 
T: 1 


1320OO SQ. FT. 
44 


SITE BOUNDARY 
PARKING _TTTT_ 


SO XX) 150 

n. ^"^ 



N. FHANKUN ST. 





tifllMUJ 



ruaiuiunii ;; li in.! i u \ l 






j-~i.u 1 1.1.1 1 uni i u i liiirii 1 1 1 1 1 1 1 inij 




PER UNIT 



OF ONSITE ROADS: 26.4 

OF ONSITE SEWER LINES: 37.1 

RECREATION FACILITIES (DEFINED SPACES): SO. FT. 

OPEN AREAS (UNDEFINED SPACES): SO. FT. 

LOT AREAS (INCLUDING SOS ROADWAY): 4000 SO. FT. 

D ACES PER UNIT: 1 1/2 



TOTAL 



1850 
2600 

6000 SO. FT. 
58000 SO. FT. 

2BOOOOSQ. FT. 

105 



Stewart Park 

CORNING, NEW YORK 
SOURCE: N.Y.S.U.D.C. 

GBOSS SITE AREA: 7.9 ACRES 

MOI.E HOMES ON SITE: 70 UNITS 
DENSITY: 8 .7 UNITS/A! 



MOBILE HOME UNIT 

SEWER 

SITE BOUNDARY 

PARKING 
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)F ONSITE ROADS: 



WES PER UNIT: 
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SuWvan 


Street 




ELMWA, NEW YORK 


SOURCE: 


N.Y.S.U.D.C. 




PER UNIT TOTAL 






, fi nn GROSS SITE AREA: 6.9 ACRES 
DS: 33 16M }fMs QN ^ E . ^ UN1TS /flrB[= 
/ER LINES: 44 Z10 DENSITY: 7 UNITS/ACRE 


._,_, /r^i-i-nucr* CDAPPQV SQ FT SQ* FT. 


. 1 




S c mpnlpl?!s) SQ' FT 128000 SQ.FT. MOBILE 


HOMC UNIT Ii > 




JNDEFINED SPACES): au.ri. iiouu SEWER 






ELUDING SOS ROADWAY): 3600 SQ. FT. 172800 SQ. FT. SOTE^BOUNOABV ~^nl 
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PER UNIT 


TOTAL 


Group Site 

BRENT, ALABAMA 
SOURCE: H.U.D. 




= ONSITE ROADS: 29.2 
c ONSITE SEWER LINES: 75 

ECREATION FACILITIES (DEFINED SPACES): SO. FT. 
PEN AREAS (UNDEFINED SPACES): SO. FT. 


700 
I800 

SQ.FT. 
222000 SQ. FT. 


GROSS SITE AREA: 
MOBILE HOMES ON SITE: 
DENSITY: 

MOBILE HOME UNIT 


7.3 ACHES 
24 UNITS 
3'.3 UNITS/ACRE 


OT AREAS (INCLUDING SOS ROADWAY): 4000 SQ.FT. 
CES PER UNIT: 1 


96000 SO. FT. 
24 


SEWER 
SITE BOUNDARY 
PARKING 


~^=rC 



FIGURE 7 




PER UNIT 



ip ONSITE ROADS: 

r ONSITE SEWER LINES: 

IECREATION FACILITIES (DEFINED SPACES): 
WEN AREAS (UNDEFINED SPACES): 

OT AREAS (INCLUDING SON ROADWAY): 
CES PER UNIT: 



264 
66.6 



4000 
1 



SQ.FT. 
SQ. FT. 



SQ. FT. 



TOTAL 



950 
2400 



SQ.FT. 
122MO SQ. FT. 



144000 SQ. FT. 
36 



.Group Site 

TSUIN, ALABAMA 
SOURCE: H.U.D. 



GROSS SITE AREA: 6.1 ACRES 

MOBIL HOMES ON SITE: 36 UNITS 
DENSITY: 5.9 UNITS/ACRI 



MOBIL HOME UNIT 

SEWER 

SITE BOUNDARY 

PARKING 



GREEN ROAD 




PEB UNIT TOTAL 



INES: 

IES (DEFINED SPACES): 
: INED SPACES): 

NG SON ROADWAY): 



27 
46.6 



650 
1100 



SQ.FT. 
SQ.FT. 



5000 SO. FT. 



SQ.FT. 
115000 SQ.FT. 

120000 SQ. FT. 
24 



Group Site 

MADISON, INDIANA 
SOURCE: H.U.D. 

GROSS SITE AREA: 5.4 ACRES 

MO6N.E HOMES ON SITE: 24 UNITS 
DENSITY: 4.4 UNITS/ACRE 



MOBILE HOME UNIT 

SEWER 

SITE BOUNDARY 

PARKING 



FIGURE 9 



GROUP SITE 
MADISON, INDIANA 




FIGURE 10 

YORKTOWN MOBILE HOMES, INC. 
LEXINGTON, KENTUCKY 

94 



FEATURES OP SELECTED MOBILE HOME DEVELOPMENTS 



.on 



Density Congregate or 

No. of Pads Area {Acres] (Pad s/Acre j_ Reccegj.ignal Facilities 



St. 

s-Barre, Pa. 
L972 



Play areas with equipment; 
community facilities in 
trailer. 



/Bit 4*1 

rsville. Pa. 

L972 



Existing playground and 
open spacG. 



f. Pa- 

L972 



Open land adjacent to site. 



rt Park 
ig, N.Y. 
L972 



/an St. 
a, N.Y. 
L972 



ig Point 
a, N.Y. 
L972 



Adjacent play area and fields. 



Ala. 
1974 



Adjacent play areas. 



Ala. 
1974 



on, ind. 
1974 



4.4 



Adjacent play areas. 



own Mobile Homes, Inc. 
gton, Ky. 



Pondr recreational center 
indicated for development. 



es: Architects' plans and specifications on file at HUD regional offices. 
Plans on file at the New York State Urban Development Corporation 

regional office in Elmira, N.Y. 
Laboratory for Environmental Design and Planning, Pennsylvania State 

Univer si ty , Emergency Mobile Home Group Sites; The_ir._g_Cjtgntia.l OJT 

Community. Reuse,, March 1974. 
Mobile Home Manufacturers Association. 



Design of individual lots varied, 
of the lot and the parking area wer 
as fair or poor in most of the site 

Nearly 60% of the sites had no walk' 
leading to unit entrances and none 
walkways that existed were rated go 

Two features were almost completely 
ing in all sites patio area and 
area. 

For the 40 sites studied the overal 
of site selection and design was go 
20% of the cases, fair in 30%, poor 
and unacceptable in 25%. 

(d) Effect of Occupancy on Design and P 

Good design is necessary for an eff 
livable group site. But it has othe 
fits. It can overcome or improve m 
tors that make mobile home developm 
undesirable to a prospective host c 
A good design also can overcome, at 
partially, drab or unsightly genera 
pearance. 

Because of the trauma disaster vict 
suffered, they are especially vulne] 
the depressing effects of poor desi< 
as a monotonous linear layout unrel: 
trees, shrubbery or even grass. (S< 
the Pennsylvania Agnes sites were bi 
giant piles of coal mine wastes, wh: 
among other problems, were inherent! 
depressing. ) 

Site design also can compensate for 
of the shortcomings of mobile homes 
homes often are used to disregard 1< 
building codes and respond to the d< 
cheap housing. Cheap shelter almosl 
inevitably means inferior housing. 



For example, most mobile homes are 
manufactured in the south and often 
are not insulated properly for northern 
winters. As a result, occupants of HUD 
mobile homes in Pennsylvania, New York, 
and South Dakota complained of cold in 
winter and enormous fuel bills. One 
partial solution is to provide skirting 
around the bottom of the unit. 

One objection to emphasizing design 
features such as low density, varied 
layouts, and the provision of amenities 
is that these items increase the cost of 
the site. This issue commands attention 
because it usually arises at the same time 
sites are under construction and contrac- 
tors are receiving much overtime pay be- 
cause of the need to prepare sites rapidly. 
Cost is also a greater consideration when 
a state or local government is paying for 
site design and development. 

However, as noted above, the added cost of 
good design brings important benefits and, 
since sites are often occupied for much 
longer than initially anticipated, good 
design becomes more important and its 
cost more justifiable. The Pennsylvania 
Agnes sites are most relevant in this regard. 
But an examination of other sites developed 
since early 1972 indicates that none on 
which information was available operated for 
less than a year. 

The South Dakota sites established in 
summer, 1972 still provided living space for 
some 500 people seven months later; the 
New York Agnes sites were in operation 
for nearly two years; the May 1973 tornado 
sites in Georgia and Alabama were occupied 
for 16 months; and all the sites established 



after the April 1974 tornadoes were s 
in operation in December 1974 with at 
half their original population.* 

What prevents disaster victims from f 
permanent housing or repairing their 
homes more quickly? Several factors ' 
at work. 

- Disaster victims tended to be dispr 
portionately young, old, poor, or 
minority members. People in these 
categories generally have particula 
trouble finding new housing or repa 
ing their former homes. 

- There was a shortage of constructio: 
repair workers/ and the cost of wag 
materials doubled or tripled becaus 
sudden imbalance of supply and dema: 
There was widespread support in the 
Senate testimony for the imposition 
strict controls on wages, prices, a: 
rents after a disaster. 

- New construction was delayed by red 
in federal housing programs, such a 
urban renewal, which were not geare 
disaster situations nor to the need 
large numbers of units and quick ac 1 
Also, many local officials were eag< 
to use urban renewal programs to co: 
future land use, especially in the : 
plain. 



jetters to the research team from HUD regional offices ii 
ttlanta and Chicago and a telephone interview with the 
:incinnati Director of Public Works. 



- There was no clear definition of the 
flood plain, which delayed renewal plan: 
Bitterness also arose between victims 
who were compensated for damaged homes 
and businesses taken for urban renewal, 
and those who had to obtain mortgages 
to rebuild structures that might be mon 
heavily damaged than those whose owners 
were compensated. 

- A housing shortage existed in the area 
even before the disaster. 

- Some site occupants found mobile homes 
inadequate , though they were better tha 
the housing they had left or could find 
elsewhere. For some, it was the first 
experience with single-family dwellings 
Sometimes the communities from which thi 
disaster victims came were not eager to 
help them return. At the same time, if 
occupants from inner city areas were 
assigned to sites in suburban locations 
they naturally preferred the better 
environment . 

Some site occupants felt HUD exerted 
excessive pressure to move them from the 
sites into permanent housing. HUD's 
effort is understandable, but it is easy i 
see why some occupants felt they were 
being forced out of the sites when they 
had no place to go. 

One solution was for HUD to sell the mobi 
homes to their occupants. HUD's Elmira 
director, L. A. Daugherty, told the Senati 
hearing that about 500 mobile home occu- 
pants in New York probably would eventual 
buy their dwellings and reported that 327 
had already done so within a year of the 



disaster. * 

The government could also provide at 
least part of its disaster assistance 
in the form of Fast Delivery Permanent 
Homes, as outlined in the research team 
previous study.** 

This seems cheaper than developing and 
maintaining long-term group facilities 
for families which have great diffi- 
culty finding permanent housing. 
Obviously, families with the worst 
housing difficulty stay longest in 
group sites. HUD officials in Wilkes- 
Barre said nearly two-thirds of the 
families still living on the sites two 
years after the disaster had annual in- 
comes under $6,000. 

(4) Site Development 

Developing a group site can be complicated. Muc 
criticism of the housing mission in Pennsylvania 
focused on the time required to prepare sites 
for occupancy, which resulted from problems in 
site development. Table 14 compares the develop 
ment time and cost for various sites. Compared 
the Pennsylvania Agnes sites, New York Agnes sit 
took less time to prepare for occupancy and cost 
less to develop. 



U. S. Senate Subcommittee on Disaster Relief, "Hearings 
Investigate the Adequacy and Effectiveness of Federal 
Disaster Relief Legislation, " Part 4 (Hearings in Elmir 
N.Y., June 1-2, 1973), P. 2068. 

Abeles, Schwartz and Associates and Beyer-Blinder- 
Belle, Cost-Ef fective Housing Systems for Disaster 
Relief, Vol. 4, Ch. Ill, Part B-3, pp. 222-316. (Also 
available as a separately bound excerpt from the 
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One reason was that Pennsylvania needed more 
than twice as many sites and the sites there 
generally were much larger. Another factor may 
have "been the differences between the COE and 
the UDC. 

(a) Contractors 

Although none of UDC's previous housing ex 
ience involved mobile home development, UE 
did use the same kind of firms they had wo 
with previously. The agency was able to 
negotiate contracts with these firms 
quickly and knew their strengths and 
weaknesses. These firms probably were 
better than average because the UDC had a 
reputation for being selective. Because 
the UDC was highly regarded and very activ 
these firms were anxious to do well in ord 
to receive future business. 

The COE, however, had no previous experier 
with housing design and construction firms 
and the scale of the disaster was so large 
the agency could not be too selective in 
selecting firms. The firms themselves had 
no reason to link their performance with 
the possibility of future work, since this 
was a one -shot operation for the COE. 

Also, many firms felt that government con- 
tracts did not pay well enough to command 
their best work. And, although COE had 
done some flood relief work, in the past, 
it apparently had little or no experience 
with mobile home group sites. 

The COE ' s after-action report suggests the 
part of the agency's trouble stemmed from 
its internal organization. The COE would 
bring in as few permanent staffers from 
other areas of the country as possible anc 
instead would hire local civilians on a 
temporary basis. This arrangement may hav 



met the COE ' s internal needs, since it 
avoided disrupting agency work elsewhere 
but it probably deprived the disaster area 
of the proper kind of guidance. Also, 
most COE personnel were assigned to 
the disaster area for only 60 days, re- 
quiring repeated breaking-in of new staffers 
and adding to the confusion and lack of 
coordination. 

Also, in some cases the COE did not 
supervise its subcontractors ' work 
closely enough. This was especially true 
in Pennsylvania, where the severe shortage 
of labor and materials added to any tenden- 
cies to skimp on site work. 

(b) The Mobile Home Unit 

Opinion varies on the suitability of mobile 
homes for disaster housing. Criticism of 
the standard mobile home focuses on two 
issues: the livability of the unit, especially 
for long-term occupancy, and the time and 
cost needed to set it up on the site. 

Obtaining units apparently was not as great 
a problem as anticipated, even in Agnes. 
For the Pennsylvania sites, HUD sent an SOS 
to mobile home manufacturers as far away 
as Louisiana and Texas. The manufacturers 
stepped up their production schedules and 
altered their techniques to meet HUD ' s 
request. 

However, mobile homes are usually made to 
be transported only once from the 
factory to a site and some of those 
hauled longer distances and at higher 
speeds than usual needed repairs when they 
arrived. A number were unusable. But the 
damage apparently was not structural 
subsequent maintenance problems were no 
greater than for units obtained closer to 
the sites. 



In fact, HUD eventually had an oversupply 
of mobile homes in Pennsylvania. Because 
of confusion in the housing application 
process, HUD found that it needed many 
fewer mobile homes than anticipated. How- 
ever, the units it had ordered were already 
on the road. So, at HUD ' s request, 
Pennsylvania police reportedly just 
sealed the state's borders to mobile homes 
and turned back units as they arrived. 

(c) Occupancy 

An accurate estimate of the number of pads 
needed should be provided as soon as 
possible. The larger the disaster, the more 
this is a problem. After Agnes, disaster 
workers in New York kept track of displacees 
through computer lists. This system un- 
doubtedly contributed to the relative order- 
liness of developing New York sites and 
moving victims into them. 

In Pennsylvania, however, there was mass 
confusion. Those waiting for housing grew 
so frustrated that in August 1972 what was 
described as a near-riot occurred at HUD ' s 
Wilkes-Barre housing office. 

Much of the problem was administrative 
People complained about long waits at 
HUD offices; impolite, uninformed, and 
unsympathetic personnel, bureaucratic red 
tape that meant long delays and repeated 
visits before housing could be obtained; 
lack of definite word as to when housing 
would be available; and frequent misplace- 
ment of records. 

Part of the trouble in Wilkes-Barre was the 
institution of other temporary housing 
programs While worthwhile, they contributed 
to the confusion. Programs such as mini 



repair and interim assistance began 
after people had already signed up for 
group sites. When many of them decided to 
take advantage of the new programs, they 
neglected to take their names off the 
waiting list for mobile homes. One result 
was a large overproduction of group site 
pads. 

(d) Discrimination 

There were conflicting reports on possible 
racial discrimination in the Agnes relief 
mission. The American Friends Service 
Committee (AFSC) , which analyzed this sub- 
ject in Pennsylvania, reported that none 
of the blacks it interviewed thought there 
was any discrimination in dispensing relief 
or assigning housing. In fact, some blacks 
in Wilkes-Barre felt HUD made a conscious 
effort to assign black victims to group 
sites before whites, possibly to avoid any 
taint of discrimination. 

HUD's care in this area may have stemmed 
from an incident a few days after the disaster 
when local agencies were assigning victims 
to available housing before group sites 
were ready. Citizen volunteers, who had 
been recruited as watchdogs by the state 
Commission on Human Relations, found that 
housing was being assigned along racial 
lines whites to a new suburban develop- 
ment, blacks to, a high-rise housing project. 
One inspector was ultimately fired and the 
AFSC reported little difficulty afterwards. 

The AFSC credited the absence of discrimina- 
tion largely to the state's awareness of 
the possibility of discrimination and the 
vigilance of the Human Relations Commission. 



The state gave the commission $374,000 to 
monitor the relief program for possible 
discrimination. The AFSC report expressec 
concern, however, that the anti-discrimin; 
mechanisms of the federal government were 
not in themselves effective enough to 
prevent discrimination. 

The AFSC noted that Office of Emergency 
Preparedness (OEP) plans called for hirinc 
a civil rights compliance officer, but th; 
none was appointed until two weeks after 
the disaster and then only after 
political pressure was exerted. The AFSC 
said the officer assigned was transferred 
after several weeks and civil rights com- 
pliance was turned over to an OEP public 
relations man. 

Concern about federal anti-discrimination 
mechanisms also was expressed by the direc 
tor of the Pennsylvania Human Relations 
Commission's flood recovery program, Thonu 
Arnold! . He said some federal officials 
tended to think that few minority members 
were affected by the disaster and that 
therefore no enforcement program was needs 
However, he noted, more than 25% of those 
applying for temporary housing in Harris- 
burg were black and nearly 50% of Wilkes- 
Barre's black population lived in flooded 
areas. 

Arnoldi said the most complaints about 
discrimination occurred in areas where fee 
relief agencies had the closest contact 
with victims. Complaints focused on in- 
adequate service and the attitude of emplc 

He suggested that part of the explanation 
may be that temporary personnel were hired 
quickly and did not get adequate training 
or information about federal anti-discrimi 
at ion rules. 



In contrast to the AFSC, Arnold! cited 
numerous reports, including some confirmed 
instances, of segregated patterns of place- 
ment in temporary housing. 

(e) General 

Although the Agnes relief mission was the 
largest in the country's history, many 
victims found it inadequate . The federal 
contribution of money, planning, and man- 
power was compared unfavorably with that 
accorded the space program, the Marshall 
Plan, and the Vietnam war. 

It was observed in the Senate testimony 
that the military might have been better 
used in the relief effort. Some witnesses 
suggested that military architects and 
engineers should design group sites and 
military labor should help develop them. 
The feeling seemed to be that the military 
might do the job cheaper, better, and 
faster. There also was repeated and unani- 
mous urging that extensive pre-planning be 
undertaken to prepare for future disasters. 
The recommendations included developing 
guidelines and training personnel at all 
levels of government. The most frequently 
mentioned needs were for clarification of 
roles, so various agencies would know who 
was responsible for what, and for much 
greater cooperation among different agencies, 

alicability of Commercial Standard s_ and Experience 
I Site Selection, Design and Development 
(a) Site Selection 

Selection of a site for a commercial mobile 
home park is based primarily on two factors 



not applicable to selection of disaster 
housing sites. The first element -- 
marketability is an essential criterion 
for the commercial developer. Disaster site 
however, are not subject to this test. 

The second element -- zoning -- is also 
essential for the commercial developer. 
In locales with land use controls, commer- 
cial mobile home parks must be developed 
on appropriately zoned land. Disaster 
housing sites, on the other hand, are 
rarely subject to zoning controls. 

Both commercial and disaster sites should 
be in centralized locations. Sites should 
be as close as possible to jobs, schools, 
and other community services. From the 
commercial point of view, a central loca- 
tion would enhance marketability; for a 
disaster site it would cause minimum dis- 
ruption to established living patterns. 

Other site selection elements such as 
topography, soil conditions, and availabilit 
of water and sewer lines effect the selec- 
tion of any housing site . 



(b) Design 



The design of a commercial site is related 
to marketability. Such items as extensive 
landscaping, enclosed community buildings, 
and swimming pools, are often provided by a 
commercial developer, but are not necessary 
for disaster housing sites. Furthermore, 
the commercial site is designed for long- 
term use and in some cases lots will be 
sold. Thus, the commercial developer must 
consider occupant privacy and minimum lot 
size. Disaster housing sites, however, are 
only temporary, although privacy is still 
a requirement. 



i. Density 

Commercial mobile home parks developed 
recently have about five units per acre. 
This figure reflects demands for 
privacy and the increasing use of 
double -wide units for permanent 
dwellings. Disaster housing sites do 
not need as low a density However, 
experience has shown that problems 
occur with densities of more than nine 
units per acre. Thus, a density of about 
six to nine units per acre -- similar 
to most commercial parks -- would 
provide both efficiency and privacy 

ii. Setbacks 

Setbacks are related to privacy and lot 
use. Although the front setback for 
the standard commercial park is 25 feet, 
this would be excessive for disaster 
sites. However, the 10 -foot sideyard 
setback usually required for commercial 
parks does not provide adequate privacy. 
Thus a single setback dimension of about 
12 feet should be considered as a 
minimum standard for disaster sites. 

iii. Parking 

Both the USPHS and the MHMA suggest two 
parking spaces per unit, but this re- 
quirement seems excessive for disaster 
sites. HUD recommends 1.25 spaces per 
unit. 

iv. Walkways 

Conventional concrete sidewalks are 
not needed at disaster sites, but some 
separation of vehicular and pedestrian 
traffic should be provided. The factors 
of cost, development time, and subse- 
quent site restoration suggest that 



gravel would be better than asphalt < 
other hard paving. A 2- foot gravel 
walkway leading to the unit's entram 
also should be provided. 

v. Streets 

Street dimension requirements should 
be the same for commercial and disas- 
sites. Most streets in a commercial 
development are 24 feet wide, except 
for collector streets, which are 30 
feet. (These dimensions do not incli 
allowance for parking.) Gravel pavii 
instead of a hard surface is adequatf 
for disaster sites. 

vi. Site Gradients 

An 8% slope should be the maximum fo: 
any housing site. Land with a great* 
slope would have to be graded or lefi 
vacant. However, the overall site 
must have a minimum slope to permit 
surface water runoff. 

vii. Recreation 

At least 8% of the entire site shoult 
be set aside for recreation in both 
commercial and disaster . sites , Rec- 
reation is important for disaster 
housing because it helps reduce the 
strain on victims, although commerci; 
developments usually provide more 
recreation. 

(c) Development 

The development processes for commercial 
and disaster sites are quite different. 
The commercial site uses the conventional 
development process of obtaining interim 
and permanent financing and then beginnii 



construction. It can take many months to 
develop a commercial site. For disaster 
housing, the process is greatly accelerated. 
Conventional financing is not needed and 
construction firms often work around-the- 
clock. It takes only a few weeks to develop 
a disaster site. 

(2) Influence of the Mobile Home on Group Site Design 

The unusual configuration of the mobile home 
12'X60' (64' overall with the hitch) has a 
limiting effect on site design, especially when 
development costs must be kept down. As publi- 
cations of the MHMA illustrate, site plans can 
be varied and interesting. However/ such 
variations require more linear feet of street, 
sewer, and water lines per unit than commonplace 
layouts. 

In its Agnes operation, the COE demonstrated the 
most economical development scheme: straight 
rows of units Such an arrangement minimizes 
the need for grading, the amount of paving, and 
the length of utility lines per unit. However, 
too monotonous a layout can have a damaging 
psychological effect,, 

It is probably best to use a series of rectangular 
lots with enough area to accommodate the unit 
and provide adequate setbacks. 

Streets should have a minimum corner-turning 
radius of 15 feet so units can be hauled to 
any part of the site. Enough space must be 
left between units so they can be selectively 
removed once they become vacant. 

The mobile home influences site design primarily 
in terms of the layout of utility lines. The 
most efficient method is to lay utility mains 
along the rows of pads, with branch lines con- 
necting individual units to the mains Because 
almost all mobile home manufacturers locate 
utility stubs in a standard place, branch lines 
should be designed to terminate in the locations 

shown in Figure 11. 
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Use of a Special Design Mobile Home, instead < 
a standard mobile home, will not affect any o: 
these site design elements,* However, its 
shorter length 48 feet rather than 60 feet 
would permit slightly smaller individual lot 
dimensions and less maneuvering space than fo: 
the standard mobile home. Figure 12 shows th< 
floor plan of the Special Design Mobile Home. 

TENANT SERVICES AND COMMUNITY FACILITIES FOR GROUP SIT] 
a. Present Standards for Group Sites 

The lack of guidance on tenant services and commun: 
facilities for group sites has resulted in wide 
ranges of quality in temporary housing environment; 
To help establish standards and criteria for servi< 
and community facilities, the research team evalua- 
published materials concerning recent disasters in 
Pennsylvania. 

(1) The American City Report 

The most comprehensive analysis of the subjec' 
is found in a study prepared by the American < 
Corporation for the Pennsylvania Department o 
Community Affairs. "A Report on Community 
Services and Life Support Systems for Flood 
Victims Who Will Live in Mobile Home Units" 
assigns the highest priority to reestablish! 
normal community life after the disaster. Th< 
report maintains that interim services and pr< 
grams must be developed for victime who have 1 



A study undertaken by Abeles, Schwartz and Associates a: 
Beyer-Blinder-Belle, Cost-Ef fective Housing Systems for 
Disaster Relief, concluded that a Special Design Mobile 
Home would be the most cost-effective disaster housing 
system. See Volume 4, Chapter IV and Volume 5. 
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separated from their former neighborhood. 

...the quality of living for people in 
these temporary conditions will be main- 
tained at as high a level as possible. 
The 'refugee camp 1 psychology must be 
avoided at all costs. The people who must 
live in temporary quarters will be accorded 
every consideration and dignity due to a 
fully functioning citizen. . . Response to 
a community emergency cannot be neutral. 
The physical, economic and social impli- 
cations of temporary solutions can either 
accelerate or retard the recovery process 
in the years to follow. 

The report makes specific recommendations con- 
cerning facilities at group sites For example, 
it recommends that each site have laundry facili- 
ties. Since mobile homes have space and connec- 
tions for washers and dryers, each unit could 
have this equipment. 

The interior space of mobile homes should be 
supplemented by additional storage space, parti- 
cularly for large families. Regularly used 
articles could be stored on-site in metal sheds, 
while larger, less frequently used items could 
be placed in off-site warehouses and basements. 

When the report was prepared, group site speci- 
fications did not call for exterior lighting. 
However, for reasons of safety and security, it 
should be provided . 

Individual mobile homes and on-site facilities 
should be distinctly marked. A clear and readable 
numbering system for mobile homes and conveniently 
placed signs and site layout maps should be part 
of each site. 

Mail service is important so site occupants can 
maintain contact with friends and relatives. 
Clustered mailboxes, serving 16 to 20 units, are 
recommended. 



Each site should have an office-trailer for the 
park manager and staff. The office also could 
be used to disseminate information on permanent 
rehousing, employment, and legal assistance. 
Bulletin boards would be useful to publicize 
social events, public notices, and community 
meetings . 

A multi-purpose center for each site is recommendi 
Its size would depend upon the number of units 
on the site. The center would be available for 
meetings, interviews for job placement and 
permanent housing selection, day care, indoor 
recreation, senior citizen activities, and other 
events . 

The physical design of the group sites should 
assure adequate open space and play areas. 
Nearby facilities such as schools can be used 
for additional recreation space. 

The Pennsylvania sites varied greatly in their 
convenience to shopping. Some parks adjoined 
town centers while others were distant from 
shopping. The report recommends that shopping 
areas and group sites should be connected by 
bus service or that deliveries to group sites 
should be made on a pre-arranged schedule. 

The large number of elderly persons and children 
at group sites underscores the importance of 
proper health care. Public transportation should 
be provided between concentrations of medical 
offices and distant group sites. 

(2) The NAHRO Report on Temporary Housing 

"Temporary Homes for Permanent People," a re- 
port by the National Association of Housing and 
Redevelopment Officials, is concerned with a 
management, maintenance, and service program 
for occupants of Agnes -related sites. The report 
recognizes that mobile homes will be the only 
housing available for many families for some 



accommodations as livable as possible. 

The report recognizes the importance of such 
services as trash, and garbage collection, police 
and fire protection, and exterior lighting. It 
recommends that the first trailer placed on a 
site should be used by the park manager and 
his staff. The trailer should be placed at the 
entrance to the park where it will ensure 
security, help control traffic, and be easily 
identifiable by residents. 

The report emphasizes that site residents need 
access to public and private agencies to help 
them resume their normal lives. The park 
manager and his staff should facilitate these 
contacts. Services for site oacupants should 
include permanent rehousing assistance and a 
breakdown of agencies available for individual 
relief guidance. 

Although specific recommendations for recreation 
facilities are not included, the report recom- 
mends that play areas be placed at a convenient 
central location. 

HUD/EPS Mobile Home Handbook 

The Emergency Preparedness Staff's "Mobile Home/ 
Travel Trailer Handbook" briefly describes 
community facilities and services which should 
be available to site residents. The emphasis 
is on using familiar community resources. The 
report recommends that persons selecting sites 
consider their proximity to jobs, shopping, 
schools, recreation, and police and fire pro- 
tection. By making optimal use of existing 
community facilities, duplicate services will 
not have to be provided. 

The HUD/EPS handbook recommends that several 
facilities and services be provided at sites 9 
Electricity should be adequate for exterior park 
lighting. Outdoor spaces large enough to 



drying clothes, garbage and trash disposal, and 
mail boxes should be provided. Tenants should 
be allowed to install such amenities as patios, 
storage huts, and fences. 

The handbook does not define recommended 
community facilities in a way that would encourage 
them to be provided. Nor does it discuss site 
needs in terms of the severity of the disaster 
or the characteristics of the victims. 

Recent Experience with Group Sites in Pennsylvania 

In the Pennsylvania Agnes sites, which represent HUD ' s 
largest housing mission, the key factor in the provi- 
sion of community facilities and services seems to 
have been the attitude of HUD officials toward the 
appropriateness of such services and facilities for 
group sites. 

Interviews with HUD staff in Wilkes-Barre and Harris- 
burg indicated that the primary concern was restor- 
ing the community to pre -flood conditions. Temporary 
housing was regarded strictly as an interim solution. 
Thus, to discourage a feeling of permanency toward 
mobile home living, services and amenities were kept 
to a minimum. in fact, after the first 18 months, 
when it became clear that some families viewed 
mobile homes as permanent shelter, services were cur- 
tailed. 

The strong desire to discourage an attitude of per- 
manency was revealed by the Senate testimony of 
Frank Carlucci: 

Group sites placed flood victims in en- 
vironments away from their former home and 
community. While great effort and expense 
was put forth to make these group sites viable 
communities by providing recreation, trans- 
portation, and essential community services, 
the effort by its very nature is counter 
productive in rebuilding the damaged community 
and aiding individuals to return to their 



new homes. We succeeded in creating new 
communities within communities and new 
communities outside of communities. The aim 
of disaster relief should be to revitalize the 
existing flood stricken community. By using 
the group site method of temporary housing, I 
feel that we are taking an economically 
and psychologically damaging step. 

Compounding the federal attitude was the response of 
some localities which were asked to provide services 
to the sites. Restoration of basic services was a 
burden some municipalities were not prepared to 
assume . 

(1) Transportation Services 

Since many sites were located in outlying areas, 
additional transportation was needed to enable 
people to get to get to jobs, schools, and 
community services. The federal government 
provided, free bus service for these sites for 
nine months. 

(2) Telephone Service 

The disruption of normal personal contacts 
magnified the importance of telephones for 
site residents. In some areas, pay phones were 
placed in various on-site locations, and 
temporary residents were eventually able to 
obtain individual telephones. 

(3) Mail Service 

Mail service should have been provided to in- 
dividual mobile homes. Unfortunately, money and 
manpower did not permit it. At some sites, mail 
was initially picked up at the post office; 
later, communal boxes were placed at the sites. 



(4) On-site Storage 

Many residents had furniture and other posses- 
sions too large to fit into mobile homes, but 
which they would eventually need. The need for 
storage space beyond that provided in the 
mobile home was a continuing problem. HUD did 
not permit on-site storage sheds. 

(5) Laundries 

On-site clothes washers and dryers were not 
permitted. Tenants had to use off-site facilities 
often at considerable inconvenience. 

(6) Recreation 

Most group sites lacked adequate outdoor 
recreation space, either on-site or nearby. 
Frequently only a paved area, without any 
playground equipment, was available. No dis- 
tinction was made between play areas for older 
and younger children. Outdoor activities were 
unsupervised and indoor facilities were unavail- 
able . 

(7) Congregate Facilities 

Communal facilities, such as dining halls or day 
care centers were not developed at any sites. 

(8) Multi-Purpose Centers 

At several large sites, pre-fabricated paper 
structures were erected for indoor activities. 
However, these buildings were unusable in winter. 
None actually went into operation nor were replace 
ments installed. 

(9) Resident Advisory Services 

Although initial problems arose in coordinating 
the various social agencies responsible for 
disaster assistance, most tenant needs eventually 
cj=-t-T o-Fiprl _ Health care and aid for the 



elderly were adequate, and legal and housing 
assistance were provided. 

Considerations for Future Group Site Development 

HUD's temporary housing program must recognize the 
need for flexibility in delivering community 
facilities and services. Although existing guide- 
lines may be appropriate for most situations, new 
standards are required for more devastating disasters. 
To enforce a refugee camp psychology by minimizing 
services can only further injure a vulnerable 
population. 

(1) Factors Influencing the Need for Group Site 
Facilities 

Services and facilities provided for sites should 
reflect the impact of the disaster upon the 
housing supply, existing community services and 
facilities, their relationship to the site, and 
the site's capacity. The size of the stricken 
population and its characteristics, such as age 
and income, will help define specific needs. 
By estimating how long sites will be occupied, 
victims' needs can be better assessed. 

(2) The "Permanency" of Temporary Housing 

Efforts by HUD officials in Pennsylvania to 
discourage attitudes of permanency among site 
residents are understandable. However, dis- 
couraging a sense of permanency by curtailing 
services does not solve the problem and in fact 
may exacerbate it. 

Restoration of the community is the best way to 
return a disaster struck area to normal. 
Temporary housing complexes which create new 
communities generally do not aid such restoration, 

Group sites should be located and developed so 
residents can make maximum use of existing 
community facilities. This approach will help 



pre-aisaster rexationsnips. 

Sites should provide convenient access to shop- 
ping, schools, and jobs, and permit tie-ins to 
existing utility systems. Sites should be 
accommodated within pre-disaster settlements. 
Locating sites outside of settled areas shifts 
settlement patterns, weakening the value of 
existing facilities and requiring new trans- 
portation services or new facilities. 

(3) Group Site Community Facilities 

As much as possible, shopping, transportation, 
consumer services, and utilities should be 
provided by existing systems. However, cer- 
tain on-site services, such as storage, exterio 
lighting, trash collection, security, outdoor 
recreation, and mail collection, are still re- 
quired. These services represent minimal needs 
and should not be regarded as a way of avoiding 
permanent restoration of the community. 

In addition to these services, others may be 
needed. Remote locations may require supplemen 
tary public transportation to schools, jobs, 
and shopping. If retail trade is seriously 
affected, mobile services may be required to 
deliver food and other goods. 

If site residents have lost much of their 
clothing, remaining items will have to be 
laundered more frequently. Laundry facilities 
must be accessible, preferably within each mobi 
home or grouped together on the site. 

Additional on-site facilities, such as recreati 
and communal spaces, should be provided within 
all but small sites. Recreation and social ser 
vices such as day-care should be available 
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In a severe disaster, sites may have to as 
a more permanent character. Although corran 
restoration should be the paramount goal, 
occupants should not suffer from a lack of 
services . 



CUPANCY, TENANT RESPONSE, MANAGEMENT, AMD MAINTENANCE C 
MPORARY HOUSING SITES 

CHARACTERISTICS OF MOBILE HOME OCCUPANTS 

a. Introduction 

The social and economic characteristics of famili 
accommodated on group sites should be considered 
the selection and design of these facilities. 
Family size, composition, and age will help deter 
requirements for recreation, open space, density, 
community facilities, and transportation. Family 
income and amount of housing damage will help ind 
cate how long temporary housing will be required 
the probable turnover rate. Site selection can 
be improved through an understanding of commuting 
patterns of the jobholders, the number of school- 
children, dependency upon public transportation, 
the availability of automobiles. 

Although the characteristics of site population v 
vary with each disaster, some similarities exist 
among families which have been assisted in the pe 

The most comprehensive information available con- 
cerning site residents is contained in a report 
written by Ide Associates for the Pennsylvania De 
partment of Community Affairs. This report, "A 
Survey of Pennsylvania Flood Victims Residing in 
HUD-Provided Mobile Homes," was prepared in 1973. 
The research team obtained additional informatior 
through interviews with officials in the affectec 
areas. 

b. Pre-disaster Living Situation 

Of the areas affected by Agnes, Corning and Elmii 
N.Y., and Wilkes-Barre, Pa., sustained the worst 
damage to the existing housing supply. Since the 
cities were located along rivers, the older housa 
was especially vulnerable to the storm because it 
usually was located in mixed-use districts withir 



low- lying flood plains. This older rental housing 
of wood frame construction was least able to with- 
stand flooding. As a result, many families dis- 
placed by Agnes were poorer occupants of lower 
quality housing. 

A large proportion of site occupants had been renter; 
The median rent plus utilities for pre-flood units 
ranged between $100 and $124 per month. The median 
value of homes owned by site occupants was $15,000 
to $20,000. 

The housing and personal property of site occupants 
suffered severe damage. In Pennsylvania / median 
household damage ranged between $8,000 and $10,000 
and more than a quarter of the site occupants suffers 
$20,000 or more in damage. 

Household Characteristics 

Families displaced by Agnes tended to be older and 
less affluent. Among all Pennsylvania site occupants 
the median age of heads of households was 45 to 49 
years and more than 56% were 55 or older. Among 
households of one or two persons, 55% had heads of 
households 60 or older. 

Among Pennsylvania site occupants, the median 
education of the principal wage earners (or heads of 
households if no one was employed) was 12 years of 
school. More than a third of the principal wage 
earners fell in this category. 

More than 60% of all mobile home households included 
one or more employed members; in 31% no one was in 
the labor force, and in 7% no one was employed, but 
someone was looking for work. Of the principal wage 
earners, 21% worked in white collar occupations, 50% 
in blue collar occupations, and 11% in service 
occupations. The employment picture for small 
households was far worse than for large ones, re- 
flecting the concentration of older, retired persons 
among small households. 



Among Pennsylvania site occupants, median post-flood 
household income ranged from $4,000 to $5,000, 
slightly below pre -flood levels^ 

Implications for Site Selection and Design 

The areas most severely affected Toy Agnes created 
a high demand for temporary housing among two groups 
the elderly and the poor. These groups require 
particular consideration in the preparation of group 
sites. 

Applications for temporary housing submitted by 
victims can provide the socio-economic information 
needed to determine specific household requirements. 
A large number of elderly applicants indicates that 
sites should stress ready access to shopping areas, 
medical facilities, and community activities. The 
site should provide access to public transportation 
and perhaps be located within walking distance of 
community facilities. 

Identification of family characteristics such as the 
number of children and schooling requirements pro- 
vides a valuable resource for selecting and designing 
sites. The limited space within mobile homes and the 
small lots they are placed on present serious prob- 
lems for large families. On-site recreation space 
should be provided if none exists nearby. The 
probable length of time the site will be occupied 
and prevailing climatic conditions will determine 
the value of indoor community facilities. Sites 
which are distant from public indoor spaces should 
include on-site facilities. 

The elderly and the poor often rely upon outside 
public services, such as medical and mental health 
care, legal services, and employment counseling. 
Consolidation of these services within a one-stop 
multi-service center perhaps on-site may 
give occupants better access to disaster recovery 
assistance . 



JCCUPANT RESPONSE TO TEMPORARY HOUSING 
i. Introduction 

The reactions of occupants to temporary group housii 
can be useful in identifying the limitations and pr< 
lems of this type of relief and can help improve the 
design and development of future sites. 

The Ide Associates report offers the most complete 
analysis of victims' responses to temporary housing, 
particularly the section which surveyed the attitude 
of about 400 group site residents. 

>. Mobile Home Situation vs. Pre- flood Situation 

The survey indicated that the response of victims tc 
mobile home living was slightly unfavorable : 40% 
thought mobile home living was worse than their pre- 
flood situation, while only 32% thought it was bette 
Attitudes toward mobile home living were more favor- 
able among households with fewer years of schooling 
and lower incomes. These findings presumably re- 
flected less desirable pre -flood accommodations. 
Attitudes toward mobile homes were less favorable 
among homeowners, elderly households, and those 
planning to return to pre -flood accommodations or tc 
relocate into single-family homes. 

:. Convenience to Jobs and Shopping 

Most site residents thought they were farther from 
shopping than they had been before the disaster; 3! 
thought group sites were less convenient, 47% thougl 
they were the same, and only 17% thought they were 
more convenient. Older, smaller, and more prospero\ 
households thought mobile homes were less convenienl 
to shopping and jobs. 

I . Attitudes Toward Neighbors, Schools and Safety 

Households were assigned to group sites as soon as 
mobile homes were available. Initially, occupants 



had little choice of the site to which they were 
assigned, removing any control over the selectior 
of neighbors. Twenty-four percent thought their 
neighbors were worse than before, 54% thought the 
were the same, and 21% thought they were better. 

Site occupants felt slightly less safe in their 
mobile homes than in their previous neighborhoods 
Twenty-eight percent thought the level of safety 
worse than at their pre-disaster location, 45% 
thought it was the same, and 26% thought it was 
better. 

For many families, the move meant temporarily bet 
schools and an improved community setting. 
Fifteen percent thought the new schools were bett 
48% thought they were the same, and 14% thought 
they were worse. 

Favorable Aspects of Mobile Home Living 

The most frequently cited favorable responses to 
mobile homes were: 

(1) convenient, everything handy (27%) ; 

(2) all on one floor (25%) ; 

(3) easy to clean (20%) ; 

(4) very nice, nice place to live, like it 

(5) provided shelter when needed, roof ovea 
our heads (17%) ; 

(6) good heating, heat cost less, no furnac 
to cause problems (16%) ; 

(7) modern conveniences, appliances, new 
furniture (15%) ; 

(8) by yourself, have privacy, like a sing'. 
home (15%) ; 

(9) clean s everything new, looks nice (10%] 



Only 7% thought mobile home living had no good poinl 

Small households were more likely to approve of 
mobile home living than large ones. Site occupants 
with lower incomes were also more likely to approve 
of mobile home living. 

Unfavorable Aspects of Mobile Home Living 

The most frequently cited unfavorable aspects of 
mobile home living were : 

(1) not enough interior space, too cramped (3] 

(2) not enough storage space (21%) ; 

(3) not enough exterior space, too close to 
neighbors, no yard (17%); 

(4) heating too costly, problems with 
heating (15%) ; 

(5) too cold in winter, too hot in summer, 
poorly insulated (15%) ; 

(6) poorly built, flimsy, leaks, pipes rattle, 
faulty wiring (12%) ; 

(7) not enough policing or security, undesirat 
people in park (12%) ; 

(8) no place for children to play, too small J 
children (9%) r 

(9) bad location, too far from everything (8%! 

Twenty percent said there were no bad points about 
mobile home living. Most complaints focused on the 
mobile home unit rather than the location and develc 
ment of the site. Predictably, household size^was 
related to attitudes regarding mobile home living; 
among large households, 44% cited the lack of in- 
terior space, 27% cited the lack of storage space, 



and 21% cited the lack of exterior space. Families 
with children complained of inadequate recreation 
space and indoor space. Older households complainec 
about the mobile home heating system and the incon- 
venience of the site location. Young families with 
children criticized the limited interior and exteric 
space . 

Among households earning less than $4,000 a year, 
29% said mobile home living had no unfavorable as- 
pects. For these families the limitations of the 
mobile home were not severe enough to negate what 
they saw as substantial advantages. Other factors 
which affected occupant's responses to mobile home 
living were type of pre-disaster housing, expected 
duration of mobile home occupancy, and type of 
permanent housing to be obtained. 

Ideas for Improving Mobile Home Living 

Occupants' suggestions for improving mobile home 
living may be classified as follows: 

(1) better and more solidly build, sturdier, 
more insulation (17%) ; 

(2) more interior space, larger rooms, more 
rooms (14%) ; 

(3) more exterior space, bigger lots, more 
privacy (13%) ; 

(4) better heating, hot water or air conditior 
ing ( 10%) ; 

(5) playground facilities for children, play 
area (10%) ; 

(6) improve roads and appearance of grounds (E 

(7) more supervision, policing, regulation, 
security (9%) ; 



(8) add porch or patio, improve steps, provide 
exterior lighting (6%) ; 

(9) better locks and latches on doors, doors 
should open in instead of out (6%) . 

NTAGEMENT OP GROUP SITES 
Introduction 

An understanding of the management problems associate 
with temporary group housing can be useful in evalua- 
ting the selection, design, and development of these 
sites. A review of the management problems encounter 
in the Pennsylvania Agnes mission provides a broad 
basis for evaluating existing practices. 

Under the initial system devised for Pennsylvania, 
each major site had a resident manager. Large 
sites also had one or two assistant managers and an 
on-site clerk/receptionist. Because of the large 
number of sites and the broad geographic area in- 
volved, an extensive horizontal and vertical admin- 
istrative structure emerged. Control was widely 
dispersed, impeding rapid and effective decision- 
making . 

in October 1973, the administration of group sites 
was reorganized into a system of non-resident distric 
managers. Consolidating the vertical hierarchy into 
a more centralized structure made possible a more 
effective response to group site housing problems. 

Location of Group Sites 

Many group sites in the Wyoming Valley were some 
distance from the stricken neighborhoods and many 
victims were housed far from their original homes. R 
the recovery proceeded, the remote locations of 
certain sites became a problem. Many families tried 
to move to other sites where friends and neighbors 
were living. As vacancies at sites increased, manage 
permitted people to move from one site to another. 



s were relocated in suburban communities that 
etter "housing, schools, and public services. 

ilkes-Barre officials speculated that the 
n did influence future housing decisions 
households. Of course, for families with 
ncomes, little change was possible, and the 
of homeowners was restricted by pre-disaster 
investments. However, among households which 
affluent and had previously been renters, 
occupancy at a suburban group site could 
jor effect upon the permanent re -housing 
Improved schools at the new location often 
rticular incentive to relocate. 

results of such a trend would include 
residential patterns, new retail bases, 
creased demand for housing at new locations. 

ign and Physical Layout 

of sites varied considerably -- from as few 
mobile homes to more than 400. Size, however, 
o have had little effect on management 
HUD officials in Wilkes-Barre reported 

small sites had more severe management 
ies than large ones. The primary factors 

manageability were the type of tenants, 
ons among tenants, and problems in securing 
for the occupant So 

the capacities of the sites varied, the 
youts and designs were fairly standardized. 

to housing officials, no specific management 
arose as a result of site designs. 
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lack did not appear to cause specific management 
problems. However, as the recovery effort progressed, 
the lack of amenities became more objectionable. 
The lack of space and outdoor recreation facilities 
was strongly criticized. The small size of the mobile 
home was felt most acutely by large families. Even 
on sites which had outdoor play areas, young children 
had to compete with older ones for the limited space. 
Roadways, parking areas, and the small yards between 
mobile homes came to serve as supplemental recreation 
space. These areas were inadequate and unsafe; their 
use as play space led to tensions between families 
and greater management intervention was required to 
resolve problems. 

On sites with large number of children and inadequate 
play facilities, boredom among young occupants was 
a problem. Vandalism and property damage often re- 
sulted, requiring greater time and attention from 
the management. 

Responsibility for Managing Group Sites 

Federal legislation does not specify who is responsible 
for managing group sites, although in most cases the 
federal government has assumed this responsibility. 

Theoretically, local government management of group 
sites should offer certain advantages. Local officials 
are more familiar with their area and should be skilled 
at coordinating local agencies. They should have a 
better understanding of local residents and their 
needs. 

in Pennsylvania some attempt was made to use local 
government for managing sites. However, sites under 
local control had more management difficulties and 
met tenants' needs less successfully than those 
managed by HUD. According to HUD managers, local 
agencies lacked the experience, personnel, and 
qualifications to properly manage sites. Local 
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2 these persons from re-entering the community, 

ims from inner-city neighborhoods were 
suburban group sites, some local officials 
w areas were reluctant to provide adequate 
in an effort to discourage poor or elderly 
occupants from becoming permanent residents. 

n of Temporary Housing by Group Site Re si- 
Permanent Housing 

e families occupied group sites for more 
years, they naturally developed an attitude 
ency towards them. Pennsylvania officials 
s problem as one of the major obstacles 
the phasing out of temporary housing. 

y families found temporary housing superior 
pre-disaster accommodations, group sites 

permanent solution for displaced families, 
ies which remain longest at group sites 
ave the hardest time finding permanent 
They generally have more social problems 

incomes and are more likely to be unemployed, 
hem have been refused public housing. For 
p, mobile homes represent the best housing 



t problems sometimes have arisen when 

tried to close group sites and find permanent 
or the remaining occupants. When services 
back, some residents retaliated by abusing 
e home and vandalizing the property. Other 
continued to maintain the dwelling, antici- 
at it would become their permanent residence,, 
ht permission to install interior improve- 
nces, porches, and patios even a swimming 
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site residents, some Pennsylvania sites are still 
in use three years after Agnes. 

The permanent resettlement of families which tend 
remain on group sites is more a social problem tha 
a housing problem These families are most in nee 
of outside resources and have the fewest options. 
The pattern in Pennsylvania is not unique . An 
analysis of reactions to Hurricane Camille in save 
Virginia communities revealed similar problems amo 
long-term site residents. The study found that th 
families were d is advantaged, low status households 
and concluded: 

Mobile homes present an effective solution to 
one of the oldest problems of disaster relief 
temporary housing for victims. The survey sh 
they are acceptable as temporary housing for 
all income levels, but the higher income vict 
are eager and able to leave at an early date. 
At the end of the period, the temporary housl 
problem becomes part of the community's con- 
tinuing welfare problem. 

MAINTENANCE PROBLEMS ASSOCIATED WITH GROUP SITES 

The large number of group sites developed in Pennsylva 
required a sophisticated maintenance system. During t' 
first weeks, a great many repairs were needed to corre 
problems arising from the transportation and installat 
of mobile homes. The most extensive and responsive 
maintenance system was developed in the Wyoming Valley 
Here, maintenance crews and their 70 vehicles were on 
24 hours a day. Indeed, HUD officials noted that perh 
the system was too good, because site occupants came t 
rely too heavily upon outside maintenance and demand 
assistance for tasks they could have handled themselve 
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o reach them. Repairs at outlying sites were 
e as promptly as repairs at more centrally 
sites. 

and Size 



sity of sites ranged from five to 10 units 

2 o HUD officials did not think that maintenance 
ave been significantly affected by higher or 
snsities . 

the size of the site appear to affect the 
f maintenance problems. Although large sites 

3 better maintenance services, this was re- 
3 the concentration of problems within a 

re a. 



the few variations in site design was the place - 
utility lines either above ground or below 
Each variation presented certain problems , 
round utility lines, although readily accessible 
air, caused problems in winter when water 
ould easily freeze With underground utilities, 
necessary to remove the unit to repair the 

Also, the lack of shut-off valves,, bypasses, 
ps made it impossible to repair the plumbing 
without disruption to other units. 

sever ly affected the mobile homes Inadequate 
zation of plumbing connections and the mobile 
ade them susceptible to cold weather. Freezing 
und swelling led to frequent leaks, and pipe 
lits. Heat tape and other forms of winter- 
were needed to prevent water and sewer lines 
eezing. 
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till 

of Portable 
Support Systems for 
iporary Disaster Housing 



TION 



housing sites should be located where there are exist- 
ities. In some cases, however, existing systems have 
aged or are not available. In such cases, alternative 
or portable systems must be considered. 

section, systems are evaluated for effectiveness. Se- 
criteria and supporting data are included. 

edure for selecting an appropriate system is as follows 

timate the number of units at a site (figure six 
eight units per acre) . 

timate how long the site will be used; This de- 
nds upon the availability of existing housing and 
e time needed to relocate victims. 

vestigage the availability and capacity of existing 
wer and water utilities. 

vestigate the availability of electrical power. The 
te should be connected to an existing power line. On- 
te generation should be avoided except in unusual cir- 
mstances. The amount of electricity needed depends 
on whether the mobile homes uses all-electric or 
rtial-electric power; with partial-electric power, 
ttled gas should be used for the remaining power needs. 

lect portable life support systems according to size 
site, period of use, and other relevant criteria. 



137 



ptions regarding: 
requirements ; 
nsiderations; 
configurations ; 

logy of cost-effective analysis 

r is different. Factors such as size of the 
opment, its duration, characteristics of the 
, and the availability and cost of utilities 
tigated for each disaster. A report like this 
every possible set of circumstances. Therefore, 
hould be consulted before final decisions are 

QUIREMENTS 

nts for support systems were established in 
of Cost-Ef f active Housing Systems for Disaster 
ubmitted by Abeles, Schwartz and Associates 
-Blinder-Belle to HUD in September, 1974. 

rements are: 



ing no water-saving devices are installed in in- 
ual housing units: 

ge flow - 280 gallons/dwelling unit/day 

flow - 7^ times average flow; no averaging 
peaks with system size; no fire 
fighting assumed necessary 

ure - 30-60 psi 
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:undry on site, aerators in faucets, low-water 
.mption shower heads) 

.ge flow - 140 gallons/unit/day 

flow - 10 times average flow; no averaging 
peaks with system size; no fire 
fighting assumed necessary 

- 30-60 psi 



ling no water-saving devices are installed in 



which substituted a dry toilet like the "Ecolet" 
i. Because HUD does not favor dry toilets, 
>t discussed in this report. However, the impact 
;er reduction is worth presenting and is therefore 
summary table. The costs of continued water re- 
without dry toilets are approximately equal, ex- 
;sure sewer system where grinder costs are less 
;. The requirements for 72% reduction are: 



:low - 80 gallons/unit/day 
f - 15 times average, no fire fighting 
- 30-60 psi 

sal 

flow 72 gallons/unit/dry 
t - 15 times average 
; level - secondary 

5 characteristics - 70-80% of strength of normal 

domestic sewage 
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flow - 7^2 times average flov; 
:ment level - secondary 

raste characteristics - normal domestic sewage 

(assuming clothes washing machines 
in each unit, no garbage grinders 
or dish washing machines installed) 

ling water-saving devices are installed in in- 
iual housing units.* 

reduction in water usage (low-water-using toilets, 
mndry on site, aerators in faucets, low-water- 
imption shower heads ) 

ige flow - 125 gallons/unit/day 
flow - 10 times average flow 
:ment level - secondary 

7aste characteristics - double strength of normal 

domestic sewage 

and Electric 
Electric 
(a) All-Electric 

Service 150 Amp, 

120/240 V, 
10, 3 Wire 



140 



IUUS 



Average Consumption/Unit 

3 mos. 2,700 KWH 

(b) Partial-Electric 

Service 100 Amp, 120/24C 

V, 

Peak Demand/Unit 15 KVA 

Average Consumption/Unit 

12 mos. 4,500 KWH 



Average Consumption/Unit 

3 mos. 1,125 KWH propane 

(2) Propane 

Heating, cooking, and hot water requirements as 
necessary for Wilkes-Barre, Pa. climate. 

No heating requirements for a three-month de- 
ployment. 

CONS IDERATIONS 

5 some alternative systems require that pipes be laid 
cground, assumptions made regarding the site are cri- 
L. The site must be investigated as part of the pro- 
ce of selecting systems. The following assumptions 
nade regarding the site: 

lousing Density 

Endividual units are placed on individual lots. 
fater Supply 

\ raw water supply 1,000 feet from the site needs 
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earn requiring only secondary treatment for dis- 
ed wastes lies 1,000 feet from the site. 



ilope leading to sewage disposal points is rela- 
.y even. 



ioil varies in permeability; there is no bedrock 
>at which would interfere with any installations, 
usual construction methods would be required. 

ite 

climate is similar to that of Wilkes-Barre, Pa. 
js-Barre is selected because of experience with 
;ter housing there and because the climate is 
tentative of the flood-prone Northeast, where 
2m requirements are more stringent. The three- 
i deployment occurs in summer. 

)NFIGURATIONS 

Lrements and characteristics of alternatxve sys- 
shown for a variety of system sizes, deployment 
and water demand patterns. These requirements 

Led out in Sections C and D. System configura- 

3 specified below: 

: Supply 

- Raw water source. .. intake pipe. .. intake pump., 
raw water pipe. . -package treatment unit... 
storage (covered redwood tank) . . .pressurizer 
(hydropneumatic) . . .distribution pipe. . .house- 
hold connection. 
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- Trucking in water ... storage at individual 
housing unit. 

b. Sewage Disposal 

- Gravity sewage collection. . .package waste 
treatment. . .convenient discharge. 

- Pressurized sewage collection. . .package 
waste treatment ... convenient discharge. 

- Storage of sewage at individual housing 
unit (underground tank) .. .trucking away 

(to an existing sewage collection system) . 

- Individual septic tanks and tile fields. 
c - Gas and Electricity 

- On-site electricity generation. . .local 
distribution. 

- Primary electric service connection... 
transformer. . .local distribution. 

- Propane storage at individual dwelling 
unit for heating needs. 

ITEM COSTS 

Where possible, costs are based on the section "Water 
Supply and Sewage Disposal for Disaster Housing" of 
Volume 4 of Cost-Effective Housing Systems for Disast 
Relief. 

Unit costs taken directly from Volume 4 are shown in 
Table 15. Total costs are drawn from generalized cosi 
curves and scaled to meet the needs of a 100-unit pro' 
ject. They are shown in Table 16. Contingencies shoi 
be added to these costs. All costs are for the mid- 
Atlantic region for the year 1974. 
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TO:* 



UNIT COST 



1 

1 

1 

1 

1.3 

1,3 

1.3 

1,3 

1,3 

1,3 

2 

1,3 



Material 

$500/intake 
$400/pump 
(See Table 16) 
$100/pipe 
(See Table 16) 
$100/pipe 
(See Table 16) 
$4/valve 
$4/foot 
$ 3 0/connect ion 

$500/tank 



Installations 

$500/intake 

$500/pump 

$1000/plant 

$200/pipe 

$1500/tank 

$200/pipe 

$1000/pump 

$4/valve 

$8/foot 

$7 0/connect ion 



2,000** 



4,5 

4 

4 

4 

4 

7 

7 

7 

7 

6 

5 

5 
5 
4,5 



(See Table 16) 

$3/foot 

(See Table 16) 

$300/manhole 

$ 150/connection 

$475/tank 



$400/tank 
1000/unit 

5 0/connect ions 
$3/foot 



$4000/plant 

$20/foot 

$5000/station 

$500/manhold 

$400/connections 

$550/tank 

$1.07/gallon 

$2.23/gallon 

$4.46/gallon 

$100/tank 



$150/connections 

$7/foot 

$2000/plant 



je treatment 
to individual 

ge 
to pipeline 

ribution 



4. Sewage - Activated sludge, 

gravity collection 

5. Sewage - Activated sludge, 

pressure collection 

6. Sewage - Trucking 

7. Sewage - Septic tanks 



;d to treatment plant connections 

Lve Housing Systems for Disaster Relief; Volume 4 



S 25 50 100 150 200 

UCTION 0.50 0.50 0.50 0.50 0.50 



(all figures are in $000 's) 



Y 

lant 29-29 29-29 37-29 66-37 73-37 

er 

k 2.0-1.6 2.0-1.8 2.5-2.0 3.0-2.2 3.4-2.4 



4.6-4.5 4.9-4.8 5.7-5.0 7.2-5.7 8.8-6.5 

tment 

30-29 32-30 37-32 46-32 46-33 

t 

12-12 13-12 15-13 19-15 23-19 



.es 19 - 30 and 32 through 47 for sizes of items 
t the Table. 

imber on the list assumes no water saving; the 
lumber a water saving of 50%. 



ist Effective Housing Systems for Disaster Relief, 
ilume 4 
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RECOVERY COST 



treatment plant $1500/plant 

: storage tanks $300/tank 

rizers $200/pressurizer 

iter storage tanks $16/tank 

nent plants $1000/plant 

stations $500/station 

swage storage tanks $100/tank 

ire pump units $30/unit 



item is an item which has a salvage value 
which is greater than the recovery cost 



b is the dollar cost of removing an item from 
installation, cleaning it, repairing it, 
Lf necessary and loading it on a truck for 
n the site. 
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gallons or water delivered to in dividual storage is 
instead of $/truck trip. The change makes it easier 
calculate this cost. Trucking water to pipeline dis 
bution is based on $160/5, 000-gallon truck trip, a s 
of $40/5, 000-gallon truck trip resulting from the ti 
saved because trucks do not have to service individu 
homes . 

Salvagable items and recovery costs are shown in Tab 
17. A salvagable item is an item for which the salv 
value (reuse value) is greater than the recovery cos 
A recovery cost is the cost of removing an item from 
place it was installed; cleaning, repairing, and if : 
sary, painting it; and loading it on a truck for shi; 
from the site. 

It is assumed that the central water storage tank ca: 
assembled and unassembled six times. All other item 
are assumed to have a useful life of 10 years. 

Gas and electricity costs are discussed in Section E 
METHODOLOGY FOR ANALYSIS OF COST -EFFECTIVENESS 

A system should be selected on the basis of its cost 
effectiveness. Cost-effectiveness is calculated in 
terms of dollars per household or dollars per thousa: 
gallons of water supplied or disposed. In determini: 
the cost-effectiveness of various systems the follow 
assumptions are made: 

a. Costs * 

(1) Capital Costs 

The cost of all items which must be purchas 
at the start of housing construction. This 
includes the cost of delivering the items t< 
the site and the cost of predeployment (sto: 
and interest) . However, these last costs a: 
not evaluated. 



* All costs are for the mid-Atlantic region for the ye; 

147 



iration and Maintenance Costs (O & M) 

. expenditures during the life of the housing 
ject . 

:overy Costs 

i cost for all capital items for which the 
.vage cost is higher than the recovery cost 
disconnecting, cleaning, and painting the 
:ms and loading them on a truck for removal 
>m the site. This cost does not include 
insportation away from the site, because this 
it cannot be evaluated in an analysis of this 



vage Cost 

.s (for all capital items for which the salvage 
;t is higher than the recovery cost) is the 
,ue which a capital item will have to HUD for 
rther use. This cost does not represent mar- 
; value. It is calculated by assuming straight 
ie depreciation over the estimated useful life 
the item. 



rest is used in the analysis. 

ff 

:s (except O&M) are written off over the period 
;em is used. 

son 

, total cost is derived by dividing each cost 
O&M) by the number of days of deployment 
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Days of Development tenance 

h cost per dwelling unit is derived by dividing the 
total cost by the number of dwelling units. Five 
different system sizes are investigated: those which 
can serve 25, 50, 100, 150 and 200 units. For water 
supply and sewage disposal, a cost per 1,000 gallons 
is derived by dividing the total cost by the total 
supply or disposal for each system size. 



WATER SUPPLY SYSTEMS 



tion compares portable water supply systems on the 
requirements, characteristics, and cost-effectiveness. 

RIPTION AND SELECTION OF ALTERNATIVE SYSTEMS 

mmended systems include: gravity central treatment to 
line distribution, truck transport to pipeline dis- 
ution, and truck transport to individual storage tanks 

e recommendations acknowledge differences in size of 
, deployment periods, and rate of consumption. They 
intended as a guide. Final decisions must be based 
he availability of recommended systems and local con- 
ons . 

Central Treatment to Pipeline Distribution 

This system uses an on-site or nearby raw water source 
Raw water is processed through a central treatment 
plant and stored in an on-site water tank. From there 
it is distributed to individual units through an under 
ground pressurized pipeline. 

This is a cost-effective alternative for all sites ex- 
cept short-term ones which incorporate water conser- 
vation devices. For these sites, truck distribution 
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system, trucks haul potable water to an on- 
rage tank to be distributed to individual 
rough an underground pressurized pipeline. 

never a cost-effective alternative, even 
er conservation programs. It should be used 
a temporary measure until an on-site treat- 
nt can be installed, 

an : sp_grJL_ to * n d J- v i du a 1 - s to r a g e ,T ank s 

system, potable water is distributed by truck 

to 500-gallon storage tanks at individual 
ome sites. 

s of trucking water are highly sensitive to 
nsumption; therefore, programs for water 
.ion reduction are recommended if this system 



tern is cost-effective only for short-term 

less than 50 units, for short-term sites of 
.n 50 units if water consumption reduction is 
ated, or under special conditions. 

' FOR PORTABLE WATER 'SUPPLY SYSTEMS 

imarizes the cost-effectiveness of alterna- 
[istribution systems. Full water consumption 
iduction) is equivalent to 280 gallons/dwel- 
.y: a 50% reduction is equivalent to 140 gal- 
ig unit/day. 

IVE SYSTEMS ACCORDING TO SIZE OF SITE, 
3 ERIOD, AND WATER CONSUMPTION RATE 

ind 14 indicate which system is recommended 
circumstances. The tables are intended as a 
il conditions may make it necessary to select 
jr than those recommended. 
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3 PLY - THREE MONTH DEPLOYMENT 

FREATMENT 

PIPELINE 'DISTRIBUTION 
INDIVIDUAL STORAGE TANKS 

3 PLY - TWELVE MONTH DEPLOYMENT 

FREATMENT 

PIPELINE DISTRIBUTION 
INDIVIDUAL STORAGE TANKS 



recommended cost-effective alternatives 
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WATER SUPPLY - THREE MONTH DEPLOYMENT 
CENTRAL TREATMENT 
TRUCK TO PIPELINE DISTRIBUTION 
TRUCK TO INDIVIDUAL STORAGE TANKS 

WATER SUPPLY - TWELVE MONTH DEPLOYMENT 
CENTRAL TREATMENT 
TRUCK TO PIPELINE DISTRIBUTION 
TRUCK TO INDIVIDUAL STORAGE TANKS 



recommended cost-effective alternatives 
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ts, ana costs or installation, operation, 
scovery and salvage. Abbreviations used 
are explained in the Glossary. 

irements summarize such information as the 
3 necessary for a particular system. Tables 
tics summarize the overall costs of each 



i presents the requirements for trucking 
Ldual storage, requires the minimum number 
f delivery trucks and one 500 -gal Ion tank 
lold are required. It was assumed that a 
^livery truck would be used. As for all 
cements for a three-month period and a 
eriod are the same. 

nts the requirements for trucking water to 
ibution. The requirements are more complex 
necessary to provide a central storage tank, 
and household connections. The size of the 
epends on what size tank is available, 
size for 50 units is the same as for 100 
ze of pressurizers depends on the flow. Re- 
distribution pipe and connection are di- 
ional to the number of housing units. For the 
der consideration, 4" distribution pipe is 
nnections of 3/4" in diameter are standard 
.ily homes. 

nts the requirements for a package water 

(central treatment) which supplies water 
line distribution system. The requirements 
s for trucking water to central storage, 
se additional requirements: an intake pipe 
er source, a small purnp to bring raw water 
and the plant itself. The size of the plant 
. size is available from manuf acuturers. 

the characteristics of trucking water to 
rage. One can see the low capital and 
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longer period. 

The other tables on characteristics of systems show 
effect of different variables, such as -number of un 
and the relative importance of fixed cost and oper 
costs. The item labeled "cost/unit" is presented i 
summary table. However, the tables on character is t 
are useful because they show the significance of th 
ferent variables in determining what is cost-effect 



DRTABLE SEWAGE DISPOSAL SYSTEMS 



nis section compares portable sewage disposal systems 
le basis of requirements, characteristics, and cost-ef 

. DESCRIPTION AND SELECTION OF ALTERNATIVE SYSTEMS 

Recommended systems include: gravity collection to 
vated sludge treatment, pressurized collection to ac 
sludge treatment, truck collection to an existing s 
collection system and septic tanks. 

These recommendations are intended as a guide. Fin 
cisions must be based on the availability of recoiratt 
systems and local conditions. 

a. Gravity Collection to Activated Sludge Treatmen 

This system is comprised of an underground pipe 
network for the collection of sewage by gravity 
Sewage is deposited at an activated sludge trea 
plant on the site or nearby. The cost of this 
depends upon topography and sub-surface conditi 
There must be enough of a slope to reduce excav 
costs, and sub-surface conditions must present 
flict. The ideal topography provides a slope s 
special construction methods are unnecessary an 
trench depth is kept to a minimum. However, for 
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surized Collection to Activated Sludge Treatment 

lie system, underground pipes are pressurized to 
set sewage and carry it to an activated sludge 
tment plant. The functioning of this system 
not depend on gravity flow or topography. 

3 31 shows that the per-unit cost of this system 
3wer than that of the gravity system. However, 
pressurized system is less reliable than the 
ity system, and therefore should not be used if 
savings are marginal. The pressurizing pump re- 
ed in this system is not yet a common item in the 
sd States and would have to be stockpiled to a- 
ve the level of cost-effectiveness indicated, 
theless, this system is a cost-effective alterna- 



k. Collection to an Existing Sewage Collection 
am 

his system, 500-gallon sewage storage tanks are 
ted above or below ground at each mobile home 

Sewage is trucked to an existing sewage col- 
ion system. This alternative is advantageous 
water must be conserved. But it is a minimal 
tion, appropriate only for sites of 100 units 
ass, for short periods, and under extraordinary 
amstances. 

ic Tanks 

rground septic tanks for individual sites are 
-effective only for long-term sites. This sys- 
is recommended for all size sites where water 
arvation devices are present; it should not be 
for sites larger than 100 units without water 
arvation devices or where soil conditions are 
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iduction) is equivalent to 280 gallons/ 
.t/day; a 50% reduction is equivalent to 
'dwelling unit/day. 

:VE SYSTEMS ACCORDING TO GROUP SITE SIZE, 
'ERIOD AND WATER CONSUMPTION RATE 

ind 16 indicate which system is recommended 
:onditions. The tables are intended as a 
il conditions may make it necessary to select 
sr than those recommended. 

5 FOR AND CHARACTERISTICS OF ALTERNATIVE 
)SAL SYSTEMS 

7 provide supplementary data on each alterna- 
Shown are performance specifications, sys- 
nents, and costs of installation, operation, 
, recovery, and salvage. Abbreviations used 
33 are explained in the Glossary. 

^quirements summarize such information as num- 
3 necessary for a particular system. Tables 
cistics summarize the overall costs of each 



DWS the requirements for storing sewage in in- 
nks and collecting it by truck. The size of 
cement used depends on the size available. 

nd 34 show the requirements for treating 
le housing project after it has been col- 
cavity lines or pressure lines. The treat- 
sments are the same. Flows and sewage char- 
are typical of domestic sewage. The size 
tment plant is based on the Metpro system 
zes. An aerobic digestor is a tank whose 
s on the number of units served. The require- 
ravity collection (Table 33) include Q" pipes 
ion with manholes at minimum distances. 
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SEUAGE DISPOSAL - THREE MONTH DEPLOYMENT 
GRAVITY COLLECTION TO ACTIVATED SLUDGE TREATMENT 

PRESSURIZED COLLECTION TO ACTIVATED SLUDGE TREATMENT 
TRUCK COLLECTION TO ACTIVATED SLUDGE TREATMENT 
SEPTIC TANK (if soil is good or fair) 



SEWAGE DISPOSAL - TWELVE MONTH DEPLOYMENT 
GRAVITY COLLECTION TO ACTIVATED SLUDGE TREATMENT 

PRESSURIZED COLLECTION TO ACTIVATED SLUDGE TREATMENT 
TRUCK COLLECTION TO ACTIVATED SLUDGE TREATMENT 
SEPTIC TANK (if soil is good or fair) 



recommended cost-effective alternatives 



171 



SPOSAL - THREE MONTH DEPLOYMENT 
DLLECTION TO ACTIVATED SLUDGE TREATMENT 

ED COLLECTION TO ACTIVATED SLUDGE TREATMENT 
LECTION TO ACTIVATED SLUDGE TREATMENT 
NK (if soil is good or fair) 



SPOSAL - TWELVE MONTH DEPLOYMENT 
OLLECTION TO ACTIVATED SLUDGE TREATMENT 

ED COLLECTION TO ACTIVATED SLUDGE TREATMENT 
LECTION TO ACTIVATED SLUDGE TREATMENT 
NK (if soil is good or fair) 



recommended cost-effective alternatives 
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is equal to the distance from the treatment plant to 

the housing development, plus the distance needed to 

pass each unit. (See section discussing system con- 
figurations) . 

Table 35 shows the requirements for septic tanks. T 
number of tanks depends on the number of "housing uni 
The leaching field requirements depend on soil types 
and the number of units. With a single soil type, h 
ever, the requirement per house is the same for each 
size of development. 

The other tables on characteristics of systems show 
effect of different variables, such as the number of 
units, and the relative importance of fixed costs an 
operating costs. The item labeled "cost/unit" is pr 
sented in the summary table. However, the tables on 
characteristics are useful because they show the sig 
nif icance of different variables in determining what 
is cost-effective. 



3 AND ELECTRIC SYSTEMS 

is section discusses the utilities needed to provide e 
icity and heat. It indicates what systems should be u 
particular situations, considering the number of unit 
2 amount of time the site will be used. 

DESCRIPTION AND SELECTION CRITERIA 
Two systems are analyzed: 

All-Electric, in which electricity supplies all 
energy for heat, light, and other needs. 

Partial-Electric, in which electricity supplies 
energy for all uses except heating. 



189 



most often in mobile homes. It is superior to 
se it is cleaner to burn, safer to store, and 
f all fuel requirements. If oil were used for 
ting, propane or electricity would still be 
IT "hot water heating and cooking. Therefore, pro- 
ne only fuel considered. 

3 two basic systems, two sets of costs must be 

-1: 

site electricity generators versus connection 
an existing grid; 

-electric versus partial-electric schemes. 

sting grid is used, requirements include the con- 
o the grid, transformation of the voltage, poles, 
s, the distribution system to the housing units, 
ation to house voltage, and primary and secondary 



ite generation, the requirements are the same, 
at a generator takes the place of the connection 
id. 

e the cost of the two systems, it is necessary to 
he cost of on-site generation to the cost of the 
n to a grid. For simplicity, this comparison is 
the all-electric system only. 

rical systems in the all-electric and the partial- 
arrangements are nearly identical. The only dif- 
are the type of service supplied (150 amp for all- 
versus 100 amp for partial-electric) and the a- 
electricity consumed. 

e enough propane for hot water and cooking, a 
00-pound tanks with automatic switchover valves 
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HUD has used 250-pound tanks, so a pair of tanks this 
with automatic switchover valves would suffice. 

State laws concerning propane storage vary. Generally 
100-pound tanks can be stored against the dwelling uni 
Larger tanks usually have to be at least 10 feet away. 

COMPARATIVE ANALYSIS OP ON-SITE GENERATION VS 
PURCHASED POWER 

The housing site should be located so an existing powe 
grid can be used. It is likely that power will be ava 
able nearby. However, since power may not be availabl 
the use of an on-site generator will be discussed. Th 
cost of an on-site generator and the cost of purchased 
power have been compared. The cost of purchased power 
depends on the local utility, and costs after a disast 
might differ from costs under normal conditions. To in 
the comparison, the following assumptions have been ma 

- HUD would install and pay for all power lines, 
poles, transformers, and other related equip- 
ment within the sice, since a utility would be 
reluctant to install such equipment for a short 
period. 

- HUD will be eligible for Industrial and Commer- 
cial Classification rates and therefore able to 
purchase power in bulk. 

The convenience and reliability involved in purchasing 
outside power should be considered in deciding which 
source to use. Small short-term sites should be close 
to an existing power grid to make the system economica 
In the following analyses, it is assumed that power 
exists at the site, that power is purchased at bulk ra 
(except for the single housing unit, for which normal 
residential rates apply) , and that HUD installs the po 
distribution system within the site. 
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Table 49 shows the cost of the partial-electric system, 

broken down to show the separate costs of electricity 
and propane. 

A comparison of the costs of the two systems show the 
following: 

- For a three-month period, the two systems are 
nearly identical in cost. Since the all- 
electric system is much simpler, it is pref- 
erable for short-term sites occupied in sum- 
mer. 

- For the twelve-month period, the all-electric 
system costs about 20% more than the partial- 
electric system, or approximately $220 per 
unit. In selecting a system, the impact of 
the difference in cost would have to be as- 
sessed. 

- Power rates prevailing in May 1975 in Rockland 
County, New York, have been used. These rates 
are higher than those in most other sections 
of the country, which means that the analysis 
probably is slanted against the alternative of 
purchased power. Table 50 presents the power 
rate schedule used. 

- The on-site generator would be mounted on a 
trailer. Thus, the cost of installing it at 
the site would be nominal. 

- The only operating costs for the on-site genera- 
tor would be labor and fuel. Labor costs have be 
estimated for each size unit with a maximum 

of four workers for the largest unit (1,500 kw) . 
Fuel has been assumed to cost $.30 per gallon. 
At nine gallons consumed per 100 kwh, the fuel 
cost is 2.7^/kwh. All-electric systems would 
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- Costs given are not total system costs, because 
the cost of the distribution systems within the 
housing site is not included; 

- The cost of purchased power is given as a single 
number, since no capital costs are involved; 

- The bottom two lines show the difference betweei 
the two systems both in total cost, and as tc 
the maximum distance to an existing power grid 
with which the cost of the two systems would be 
equal. 

CHARACTERISTICS OF EACH ALTERNATIVE SYSTEM 

Tables 48-54 provide supplementary data on the require 
ments for and characteristics of each alternative sys- 
tem. Shown are performance specifications, system re- 
quirements, and costs of installation, operation, mail 
tenance, recovery and salvage. 
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te (Per Month) 

tnand Charge : 

First 5 kw no charge 

Next 4,295 kw , per kw $ 3.50 

Over 4,300 kw , per kw 2.90 

ergy Charge; 

First 13 kwh or less $ 3.45 

Next 287 kwh, per kwh 6.60* 

Next 720 kwh, per kwh 4.50* 

Next 3,900 kwh, per kwh 4.00* 

Over 4,920 kwh, per kwh 2.80* 
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KVA 


100% 


30KVA 


25KW 


15 




50% 


375KVA 


300KW 


12 
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600KVA 


500KW 


10 
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35 


1050KVA 


900KW 
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32 


144KVA 


1200KW 
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30 


1800KVA 


1500KW 



TABLE 53 
ON-SITE GENERATOR COST 



$/KW. 


TOTAL 


COST 


UNIT 


COST 


NO. OF UNITS 


300. 


$ 7, 


500. 


$ 7, 


500. 


1 


270. 


81, 


000. 


3, 


240. 


25 


250. 


125, 


000. 


2, 


500. 


50 


215 


193, 


500 


1, 


935 


100 


175 


210, 


000. 


1, 


400. 


150 


150. 


225, 


000. 


1, 


125. 


200 
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Primary Service Connection Cost = $1,000 
bution System 

1-75 KVA Transformer for 5 units. 



stalled Cost - $900 
Pole - $200 
0' Prim Fdr. - $500 
D 1 Sec. Fdr. - 1200 


Labor Materials 




150 750 
100 100 
300 200 
800 400 


$2, 800 


1350 1450 


TOTAL UNIT 
"A" "B" 


TOTAL TOTAL 
"B" "A"+"B" 


UNIT 


$1000 $560 


$ 560 $ 1,560 


$1,560 


1000 


14,000 15,000 


600 


1000 


28,000 29,000 


580 


1000 


56,000 57,000 


570 


1000 


84,000 85,000 


567 


1000 


112,000 113,000 


565 


Connect to 
utility 
grid 


Distribution 

+ 





to house 
voltage 



199 



gallons per day 

gallons per minute 

inside diameter 

linear feet 

house power 

gallons 

gallons 

pounds per square inch 

number 

milligrams per liter 

suspended solids 

chemical oxygen demand 

minutes per inch 

square feet 

operation. and maintenance 
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-t IV 

aster Group Housing 
3 Selection, Design and 
i/elopment 



[NTRO DUCT ION 

l?his section contains guidelines to help federal, state, 
Local officials select, design, and develop group housin 
sites for disaster victims. 

Jection 404 (a) of Disaster Relief Act Amendments of 1974 
Lie Law 93-288) says: "Any mobile home (provided by the 
jral government) shall be placed on a (group housing) si 
complete with utilities provided either by the state or 
government." This is repeated in the FDAA Handbook for 
alicants . * 

immediately after a disaster, state and local officials i 

- Determine whether group sites are needed for feder 
provided mobile homes? 

- Select enough acceptable sites; 

- Design the sites efficiently for short-term occupa: 

- Develop the site as quickly as possible. 



5 local government must help the state find and establis 
jquate site locations for (temporary) housing, complete 
:h utility line installation for housing connections. 
,s requirement should be made part of the local disaster 
m." 
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At present there are no guidelines or regulation, 
state or local officials with site selection, de 
development. Because of the emergency condition, 
ment must take place as quickly as possible so v 
be rehoused efficiently and properly. 

These guidelines focus on two areas: site selec 
design. 

For site selection, all criteria needed to deteri 
a site is appropriate is explained. A Site Sele* 
list is provided. For site design, r e commend a ti< 
for planning, design, and life support systems, ; 
by illustrations and tables. 

Since HUD administers the operation of group sit< 
services as garbage collection, snow removal, am 
and fire protection must be negotiated by HUD wi' 
municipalities . 

The total cost of developing a site includes rel< 
families, vacating the sites, and recovery of mol 
for re-use later. 



B. SITE SELECTION 



To accommodate all displaced families the planne] 
sites should: 

- Compile a list of vacant sites near the di; 

- Determine whether temporary use of the sit< 
negotiated with their owners; 

- Evaluate whether available sites can accomr 
number of units required (this is determine 
plying the acreage of a site by six the r< 
number of units per acre) ; 

- Evaluate potential sites on the basis of sd 
criteria, determine the most appropriate sd 

- Select one or more sites based on the abov< 



Sites of 25 dwelling units represent an identif 
neighborhood group. They are easier to develop 
larger sites and more efficient than smaller or 
Optimum living conditions will best be met on s 
25-unit sites rather than on a single large sit 

1. OVERALL GOAL AND SUMMARY 

Sites should be identified and prepared as quickl 
possible after a disaster. 

Optimum sites must be located; temporary control 
be arranged; and sites must be adapted to mobile 
installation as rapidly and inexpensively as poss 
Poor planning can cause serious delays during the 
evaluation and selection stages. This report prc 
guidelines to expedite the evaluation and select! 
cess. 

During site selection procedure, four points are 

- Advance planning is essential for handling 
post-disaster problems; 

- The magnitude of the disaster must be anal^ 
and a list made of all available sites whic 
would provide enough space at an acceptable 
cost; 

- Criteria for selecting sites must be thorov 
understood; 

- The site selection checklist should be used 
evaluate potential sites before making a fi 
decision. 

2. SITE SELECTION PROCEDURE 

The two sections which follow discuss the site se 
procedure. The first section deals with selectic 
fore a disaster, the second with selection after 
ter. 



To obtain the best site quickly and inex 
careful pre-disaster planning is necessa 
Emergency Plan is the best vehicle for s 

The state can compile, with the help of 
ties, a list of suitable sites throughou 
The list can be updated periodically. 1 
inent is part of California's emergency p 
gives the state's Department of Real Est 
sibility for identifying sites. The De| 
tacts city and county housing author it ie 
estate brokers who can best locate sites 
state should adopt such a plan. 

(See Appendix A for a discussion of pre- 
site selection criteria.) 

b. Post-Disaster Site Selection 

When a disaster strikes a site must be c 
quickly as possible, particularly if Ion 
housing is not available. The following 
will help officials select suitable site 

- List all vacant and nearly-vacant 
near the disaster area; if pre-se 
has taken place, this list is on 

- Narrow the list of potential site 
basis of ownership; the goal is t 
available quickly at little or no 
Planners should focus on the foil 

Development Agreement: Because 
housing is temporary, a tempora 
agreement should be sought. Th 
would take effect immediately a 
long as necessary. The agreeme 
include a guarantee that every 
be made to return the land in i 
condition. 
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From Whom to Lease; It is easier to ob- 
tain publicly held land than privately 
owned property. Since the site is in- 
tended for public use, local officials 
can quickly agree to its use in an emer- 
gency, at no cost to the state or locality. 
State land is easiest to obtain because the 
state government is responsible for site 
selection. Local officials may be reluc- 
tant to permit mobile homes because of 
zoning or other restrictions and acquisi- 
tion of local properties can be delayed. 
The red tape involved in obtaining federal 
land may make it hard to acquire it rapidly 
Thus, state land is most preferable to mu- 
nicipal and federal property. In small 
disasters, public land is usually sufficiei 
However, in larger disasters, enough public 
land may not be available. Since speed is 
important, leases should be obtained from 
private owners at prevailing rates. In 
the past, institutional and private owners 
have made sites available at little or no 
cost. After Hurricane Agnes in 1972, 
Pennsylvania had little trouble leasing pri 
vate land quickly and cheaply. 

Determine the number of people to be assignee 
to a site, and thus, the number of units be 
provided; apply the density figure of six 
units per acre times the number of units to 
be provided to determine the total acreage 
needed; 

Evaluate available sites based on the site 
selection criteria to further narrow the lisl 
of potential sites; the essential criteria 
are: 

sites should be close to the disaster 
area 

adequate water and sewer lines should 
be adjacent to the site; 



C -Z JU^-C* J. f - 1 - WJ-'J-wii.ifcJ J- J-JX_. fcj . 

be minimal. 

- Select one or more sites from th< 
list, based on the above analysii 
most appropriate; planners shoul< 
selection criteria more stringen- 
selection is possible. 

3. CRITERIA FOR SITE SELECTION 

This section describes the criteria in the I 
tion Checklist shown in Figure 17. Planner 
follow these criteria as closely as possibl 
lecting a site. The checklist, located at 
this section, should be used by state or lo 
in the field as an aid to selection. 

The checklist lists each criteria and its r< 
and when possible, gives the minimum and ma: 
for compliance. Each criteria is assigned ; 
A site must meet all criteria rated essenti; 
ceptable. However, if a site fails to meet 
criteria, it should not be discarded. Othe: 
stances may make such a site suitable. 

The checklist is a tool which enables the o: 
quickly ascertain a site's acceptability; i' 
important factors on one sheet. 

a. Location 

The first type of site planners should < 
an unoccupied mobile home park or other 
existing or available utility connection 
sites might include open space and park 
ing authority land, industrial park lam 
oped land being held for speculation, f; 
courses, parking lots, race tracks, sta< 
ports, and rail yards. 

All potential sites should be located n< 
tim's original neighborhood and within : 
commuting distance of major concentratii 



and community facilities. Sites should be no more 
than four or five miles away from concentrated ser- 
vice areas containing government offices, Disaster 
Assistance Units, shopping, medical facilities, 
schools, and churches. They should be accessible 
by bus . 

(1) Regional Roadway System for Delivering Mobile 
Homes to Site 

An important criterion is the adequacy of the 
road system for delivery of mobile homes. The 
intended routes should be examined for height 
and maneuvering clearances and other factors 
which may affect transporting the units to the 
site. 

When HUD's temporary housing assistance program 
started, variations in state highway regulations 
seriously hampered the delivery of mobile homes 
for disaster victims. Most of these problems 
have since been resolved by the national policy 
statement of the American Association of State 
Highway and Transportation Officials (AASHTO). 

This agreement between the federal government 
and the states has helped HUD expedite the de- 
livery of temporary housing. But transportation 
standards are still key factors in the delivery 
of mobile homes. 

(2) Distance to Original Neighborhood 

All sites should reflect pre-disaster residen- 
tial patterns. 

The primary goal is to ease the burden of dis- 
placed families by locating the site as close 
as possible to their permanent neighborhood. 
This makes it easier for victims to reestablish 
normal living patterns, maintain neighborhood 
ties, and return easily to their former homes. 



(3) Distance to Shopping 

In the past, damage to transportation se: 
loss of automobiles, and the remote loca 
of many sites made it hard for victims t 
shopping areas. Because site residents 
travel easily, sites should be located n 
existing shopping districts. 

(4) Distance to Employment 

Access to jobs is important. However, b 
most job locations are relatively concen 
people will often have to commute a sign 
distance to reach them. Access to place 
ployment is less important than access t 
ping or medical facilities. 

(5) Distance to Schools 

If it helps preserve the community fabri 
children should be bused to their pre-di 
schools, regardless of the location of t 
site. 

(6) Distance to Medical Facilities 

In the past, victims have had trouble fi 
medical services. Also, victim populati 
to be disproportionately very young and 
both groups requiring more attention tha 
At the same time, doctors and dentists w 
disaster victims had trouble reestablish 
offices. These two needs might be coord 
perhaps by helping displaced practitioner 
tablish facilities within group sites, 
proximity of medical facilities is an im 
criterion in site selection. 

(7) Distance to Recreation 

Recreation facilities should be determin 



the population characteristics of the site. 
Some temporary on-site facilities should be 
provided. 

Optimally, adequate facilities would be a 10- 
minute walk away, but this is not always pos- 
sible. In such cases, on-site recreation ac- 
cessible to all site occupants should be pro- 
vided. 

(8) Distance to Social, Cultural and Community 
Facilities 

Proximity of cultural, religious, and other com- 
munity facilities is important to combat the 
disruptive social and psychological effects of 
a disaster. These facilities minimize damage 
to community structure. Maintaining the com- 
munity fabric may sometimes be more important 
than certain physical conditions. 

(9) Distance to Public Transportation 

The availability of good public transportation 
is important. If a site is good but public 
transportation is poor, special bus service 
should be set up. Since site residents tend 
to be poorer than average, a typical family 
probably would have only one car which one mem- 
ber of the family would use to drive to work. 
The other members would be dependent on public 
transportation. Also, many elderly people do 
not own cars. 

The need for public transportation should be 
determined by the size of the site, the charac- 
teristics of the population, the availability 
of private transportation, and the scope of the 
disaster. 

10) Adjacent Land Use 

Heavy industry or other land uses that causes 
severe air or noise pollution would be 



undesirable next to a residential developim 
Safety hazards should be avoided, too. Fo3 
instance, a site with many children should 
be located next to a railroad. 

The urgency of moving people from emergency 
shelters into temporary housing should not 
shadow factors which will eventually becoitu 
important. Amenities such as a pleasant ei 
ment become critical when a family must li 1 
temporary housing for months, or perhaps y< 

Potential social conflicts should be avoid< 
Such conflicts might occur if the site popi 
tion is radically different in income leve! 
social strata from the population of the si 
rounding neighborhood. 

(11) Local Codes and Ordinances 

Sections dealing with disaster housing shoi 
included in local codes or ordinances. 

Costly time delays result when municipalit, 
states do not understand that local codes ; 
subdivision ordinances, which often prohib 
restrict the use of mobile homes, must be 
or adjusted to meet temporary housing need 
a disaster. Deciding who should build or 
a site, and how long it should be operated 
often a problem. Delegation of responsibi 
should be clarified from the beginning. 

(12) Site Information 

Accurate surveys and other information com 
site characteristics, topography, utility < 
cities, water pressure, and the like shouli 
available. 

b. Physical Site Features 

The site should allow the required number of un. 
the maneuvering of mobile homes. Planners shou! 



such site problems as flood plains, swamps, seve 
slopes, and inadequate soil. The size and numbe 
of units depends on the density, the scope of th 
disaster, availability of land, and capacity of 
utilities. 

(1) Density 

Six to eight units per acre is a desirable 
sity range for sites. For example, if 50 u 
are required, sites of seven to nine acres 
be suitable. 

An overall density range of five to nine un 
per acre is acceptable. A density of less 
than five units per acre is inefficient 
and economically unfeasible, and a density 
10 or more units per acre is socially and s 
tially unacceptable. 

(2) Size and Number of Units 

The size of the site and number of units de 
upon the population type, the physical envi 
ment, and existing or planned amenities. 

In the past, most sites had 25 or fewer uni 
Occupants preferred sites of this size but 
some cases sites had at least 50 units, to 
sure efficient and economical development a: 
management. 

It may be difficult to find one near the st: 
neighborhood large enough to accommodate th' 
quired number of units. For example, 50 un 
would require a site of seven to nine acres 
units would require a site of 13 to 17 acre 

Planners should also determine whether the ; 
jected number of units is compatible with e: 
ing utility lines or requirements. 

If the utilities don't provide sufficient c\ 
city and large parcels are not available, s< 



smaller sites should be considered. Sn 
sites may be more compatible with exist 
utilities and easier to locate near orj 
neighborhoods . 

A group site for 25 units, requiring ai 
four to five acres, is recommended in 1 
selection checklist.* However, in a si 
disaster, sites of varying sizes probai 
be developed, based upon available lane 
sources and needs of the stricken comii 
Minimum or maximum population levels ai 
tended as a guide. 



(3) Shape 



With 50 or fewer mobile homes, units a 
placed most efficiently on square or re 
lar sites. The larger the site, the le 
tant the shape. 

(4) Slope 

The grade should be at least 2% but not 
8% except for small areas where up to '. 
acceptable. This slope should provide 
quate drainage. In the past, sites wei 
flat and suffered from ponding and pooi 
in rainy weather, especially if there v 
water table. 

(5) Heavily Wooded 

Heavily wooded sites should be avoided, 
group sites are occupied for only a she 
the use of a heavily wooded area is cos 



k HUD recommends that a group site have no more than 25 n 



impractical. However, groves of trees can be 
part of the on-site recreation and are an as- 
set. 

(6) Flood Plain 

Only as a last resort, after all other options 
have been exhausted, should a flood plain site 
be considered. (See Flood Disaster Prevention 
Act, PL 93-234.) 

(7) Falling Rock Zones, Swampy Areas, or Other Haz 

Such hazardous areas should be avoided due to 
obvious dangers and development problems. De- 
velopment plans for a site with hazards should 
include specific precautions to protect the 
people who will live there. 

(8) Soil Conditions for Bearing Mobile Home 

Soil conditions are not critical, if such prob 
as swampy areas are avoided. 

(9) Soil Conditions for Proper Drainage 

For natural drainages, sandy soils are most pr 
ferable and clay soils are least preferable. 
But site topography is the determining factor. 
The steeper the slope, the less important the 
soil type. 

Availability and Requirements of Utilities 

Availability of utilities is critical. Existing se 
and water lines are essential for economical site d 
velopment. The cost and time involved in extending 
existing lines or constructing new systems would be 
prohibitive. However, electric lines can be extend 
much more cheaply and easily than water or sewer li 

Sites with access to existing water and sewage syst 
aren't always available. The number of planned uni 
may surpass the sewer capacity or amount of water 



pressure. If so, on-site devices to reduce wat 
consumption or portable systems should be consd 

(1) Water 

An existing water line adjacent to the sit 
with adequate pressure for the number of t 
planned, is most desirable. Adequate pres 
is determined by multiplying the number oi 
times 280 gallons per unit per day. The ] 
utility company should be contacted to ens 
that adequate pressure exists. 

Portable or on-site water distribution she 
be used if no water lines exist or if sucl 
are inadequate. 

(2) Sewer 

An existing sewer line adjacent to the sit 
with an adequate capacity for the number c 
units planned, is most desirable. AdeqUc 
capacity is determined by multiplying the 
ber of units times 250 gallons per unit pe 
The local utility company should be contac 
to ensure that adequate capacity exists. 

Portable or on-site sewage collection shov 
used if no sewer lines exist 'or if such 1J 
are inadequate. 

(3) Electric 

Electric lines do not have to be located ; 
to the site because it is less time-consun 
costly to bring overhead electric lines fr 
remote location. 

A 120/220 volt, single-phase, three-wire, 
service should be available to each unit. 

If electrical service is not immediately c 
able, temporary on-site generators should 
used. 



(4) Gas 



Gas lines are not required. If units reqi 
gas for heating or cooking, portable bott 
gas tanks should be used. 



Locations! 
Criteria 

1. Required Regional 
Roadway Clearance 
for Delivery of 
Mobile Home 



2. DISTANCE TO 

ORIGINAL NEIGHBOR- 
HOOD 



3. Distance to 
Shopping 



4. 



Distance to 
Employment 



5. Distance to 
Schools 



AT LEAST: 



12 ft. wdth. 
13' 2 ft. hgt. 
15 ft. turning 
radius P right 
angle turns 



BUT NOT 
MORE THAN: 



DESIRABLE: 



14 ft. wdth. Adequate roadway clearance and 
14 ft. hgt. radius for the transportation a 
20 ft. turning delivery of mobile home units t 
radius @ right the site; refer to the National 
angle turns Policy Statement of the America 
Association of State and Transp 
tion Officials (AASHTO) 5 July 



NOT APPLICABLE 4-5 MILES 



Within walk- 
ing distance 



Same as pre- 
disaster 

Same as 
pre-disaster 



4-5 miles 



45 minutes 



30-min. bus 
ride to pre- 
disaster 



6. Distance to 
Medical Facili- 
ties 



Access to 
disaster 
relief station 



4-5 mi les 



7. Distance to 
Existing Recrea- 
tional Facilities 



Uithin walking 
distance 



Walking dis- 
tance of 15 
minutes 
(3/4 mile) 



ADJACENT TO OR AS NEAR AS POSS 
TO ORIGINAL NEIGHBORHOOD IN EF 
TO RE-ESTABLISH NORMAL OR ROUT 
LIVING PATTERNS. 

Walking distance of 10 minutes 
(is mile) or less; the usual in- 
paired mobility of the disaste 
victims elevates the important 
of locating group sites near 
shopping facilities. 

30 minutes or less, or same as 
pre-disaster. 

Pre-disaster schools should be 
attended in order to avoid 
further psychological disorien 
tation, preserve the community 
fabric and re-establish normal 
daily routine; if necessary, 
busing children to their pre- 
disaster schools should be 
instituted. 

Access to medical services or 
facility either near or on-sit 
the need for medical and denta 
attention will be determined b 
the scope of the disaster and 
characteristics of the dis- 
located population (children, 
elderly). 

Walking distance of 10 minutes 
(h mile) or less; the need for 
recreational facilities will b 
determined by the character!' st 
of the population (children, 
elderly) and the intent to pro 
vide some temporary on-site 
facilities. 
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AT LEAST: 

8. Distance to Social Same as Pre- 
Cultural and Other Disaster 
Amenities 



9. Distance to Exis- Within walking 
ting Public Trans- distance 
portation 



BUT NOT 
MORE THAN: 

45 minutes 



Walking dis- 
tance of 10 
minutes (% 
mile) 



0. Adjacent Land 
Use 



Not applicable 



1. Local Codes and Not applicable 
Ordinances 



2. Site Information Not applicable 



DESIRABLE: 

30 minutes or less, or same as 
Pre-Disaster; proximity to such 
amenities is not essential but 
important in combatting the dis 
ruptive social and psychologica 
effects of a disaster. 

Walking distance of 10 minutes 
()$ mile) or less to existing pu 
transportation; the need for ad 
tional or temporary public tran 
portation will be determined by 
group site size, population (lo 
income, elderly), the availabil 
of private transportation and t 
scope of the disaster. 



Not applicable Heavy industrial, air and/or no 
pollution should be avoided whe 
possible. 

Not applicable Local restrictions should be wa 
by local authorities in a disas 
situation so as to accommodate 
temporary group housing design 
development. 

Not applicable Accurate site surveys and exist 
utility information should be a 
able; the lack of site informat 
will cause delay in design and 
development. 



essential criteria 



Physical Site 
Features 

1. POTENTIAL NET 
DENSITY 



5 UNITS/ACRE 



2. Size and Number of Not applicable 
Uni ts 



3. Shape 



4. SLOPE 



Not applicable 



2% SLOPE 



5. Heavily Wooded Not applicable 
Areas 



6. Flood Plains 



Not applicable 



7. Falling Rock Zones, Not applicable 
Swampy Areas or 

Other Hazards 

8. Soil Conditions Not applicable 
for Bearing of 

Mobile Unit 

9. Soil Conditions Not applicable 

for Proper Site 
Drainage 



10 UNITS/ACRE 6 - 8 UNITS/ACRE; PAST EXPERIENi 
AND SITE DEVELOPMENT STUDIES HA' 
SHOWN THAT A 6 - 8 UN IT/ ACRE DEI 
IS MOST DESIRABLE FOR EFFICIENT 
ECONOMICAL DEVELOPMENT 

Not applicable 25 units on 4-5 acres, potentia 
of any site can be estimated by 
plying the total site acreage b, 
which is the recommended unit d 
per acre; that is, a 10-acre si 
can accommodate 60 mobile home 
If physical site and utility co 
prohibit the use of a single si 
several smaller sites should be 
sidered which may be in closer 
mity to original neighborhood(s 

Not applicable Square or rectilinear; for 50 u 
or less, the units are most eff 
placed on a square or rectiline 
site; shape is less important f 
larger sites. 

8% SLOPE; 12% UNIFORM GROUND SURFACE WITH A S 
SLOPE FOR GRADIENT BETWEEN 2% AND 8%; A T 
SHORT RUNS MAY UNIFORM SITE WITH TOO LITTLE SL 
BE ACCEPTABLE COULD RESULT IN INADEQUATE SITE 
DRAINAGE. 

Not applicable Should be avoided since the sit 
are to be vacated in a short pe 
of time and the use of the land 
temporary. 

Not applicable Should be avoided unless no al 
tive is available; refer to the 
"Flood Disaster Prevention Act, 
PL. 93. 234. 

Not applicable Should be avoided due to the po 
development difficulties and da 
related to child play. 

Not applicable High water table or swampy site 
should be avoided. Sandy soils 
most preferable. 

Not applicable Sandy soils are most preferable 
clay soils are least preferable 
site drainage. 
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ility and AT LEAST: 
ments for 

i 

POTENTIAL FOR 
PORTABLE WATER 
SUPPLY SYSTEMS 



BUT NOT 
MORE THAN: 



DESIRABLE: 



NOT APPLICABLE EXISTING LOCAL WATER LINE, ADJACENT 
TO SITE, WITH AN ADEQUATE PRESSURE 
TO SERVE THE TOTAL NUMBER OF UNITS 
REQUIRED; ADEQUATE PRESSURE CAN BE 
DETERMINED BY MULTIPLYING THE TOTAL 
NUMBER OF UNITS BY 280 GAL. /UNIT/DAY. 



POTENTIAL FOR NOT APPLICABLE EXISTING LOCAL SEWER LINE, ADJACENT 
PORTABLE SEWAGE TO SITE, WITH AN ADEQUATE CAPACITY TO 

DISPOSAL SYSTEMS SERVE THE TOTAL NUMBER OF UNITS 

REQUIRED; ADEQUATE CAPACITY CAN BE 
DETERMINED BY MULTIPLYING THE TOTAL 
NUMBER OF UNITS BY 250 GAL. /UNIT/DAY. 



An existing 



Not applicable Existing electrical utility line 



which can provide 120/220 volt, 
single phase, 3-wire, 60 cycle 
service. 



electrical power 
source in a 
remote location 
from the site 
from which electri- 
cal lines can be 
extended. Elec- 
tric lines are 
less expensive 
and more easily 
extended to a 
site from a 
remote location 
than water or 
sewer. 

Not applicable Not applicable Existing gas lines are not appropriate 

for Temporary Disaster Housing; 
bottled gas should be used exclusive- 
ly, if required; bulk liquid propone 
may also be used. 

Not applicable Not applicable Other systems need not be considered 

in the site selection process. 



al criteria 



C. SITE DESIGN 



The following recommendations and criteria should 
in designing the site. 

1. OVERALL GOAL AND SUMMARY 

A site must be designed and developed as quick 
sible after a disaster. 

For most efficient development, the design she 
duced to its basic components and special deve 
operating costs should be avoided. Developmer 
native layouts and amenities cannot be permitt 
implementation. For efficient site design, tt 
should: 

- Understand the mobile home unit to be t 

The planner should analyze the mobile "h 
how it relates to other units and to op 
between units . * 



*The 12' x 60' mobile home unit which is currently stc 
will continue to be used in disasters. Sites shown ft 
been designed to accommodate this unit. However, imp 
to this design have been extensively studied and publ 
Abeles, Schwartz and Associates/Beyer-Blinder-Belle a 
in their study. Cost Effective Housing Systems for Pi 
lief (Washington, D.C., U.S. Dept. of Housing and Urfc 
ment, Sept. 1974) 



Two prototypical lots have been developed to 
meet the criteria of density, privacy, and cost- 
effectiveness. If the two prototypes are used 
exclusively, emergency situations can be handled 
quickly. 

Apply the set of criteria for overall site plann: 
Review the examples of site plans given. 

- Provide all appropriate amenities and life suppo: 
systems. 

PROTOTYPICAL LOT AND UNIT LAYOUTS 

Different types of mobile homes are appropriate for disi 
lousing sites. This report assumes that a unit of 12' : 
30' will be used. However, the report entitled "Cost E: 
rective Housing Systems for Disaster Relief: Evaluatioi 
3f Applicable Housing Systems Technology " concludes th< 
:his unit, which is currently stockpiled by HUD, is not 
)est suited for disasters. The reports suggests that HI 
mrchase mobile homes with a dimension of 12' x 48' (14^ 
square feet smaller) , a different arrangement of interic 
space, and all-electric service. However, if HUD stock- 
piles such a unit in the future, lot sizes and site lay- 
mts specified here should not be varied. The new small 
mit will conform to all requirements in the layout of 
:he larger unit; there would be no change in density, 
itility hook-ups, or development techniques. 

Jo matter what size unit is used, a spatial relationshij 
sxists between each unit in the design of a site. A 30- 
foot space between units is efficient and yet creates a 
sense of privacy. This space acts as a buffer between 
inits and provides appropriate density. The lot proto- 
:ypes incorporate these elements. 

!he space just outside a unit is private and serni-privai 
'rivate space, the area beneath the bedroom windows, is 
:or passive, undefined activity; the semi-private space, 
'iewed from the unit's entry, living, dining, and kitche 
ireas, is for specific activities such as parking and 
ecreation. 



- .- 

toe provided so lie can design a site plan which w, 
sure privacy, provide private outdoor yards, and 
units appropriately. 

These elements are integral parts of site design 
are illustrated in the prototypical layouts whic 

a. Lot Prototype A 

Lot prototype A in Figure 18 is a simple an 
layout of lots in which units are parallel t 
other on adjacent lots. Each lot is 112' x 
important characteristics of prototype A are 

Mobile home units are placed paralle 
the contours of the site. 

A 25' setback between the unit and t 
site access road provides a private 
space, direct vehicular access to th 
door of each unit, and paved access 
lot to position the mobile home. As 
suit, a larger private yard is provi 
jacent to each unit. 

The overall lot depth of 112 feet ex 
to the center line of the 24 ' -wide a 
road. That is, 12 feet of the 24 ' -vi 
access road right-of-way is provided 
each prototype so the placement of t 
side by side will provide the total 
roadway width. (See discussion on r 
in the Criteria for Overall Site Pla 

The lot dimensions provide at least 
between units, enough to maintain pr 
If the recommended dimensions are ex 
the length of roadway and utility li 
plus total development costs, will t 
creased. Therefore, dimensions shou 
carefully observed. 

The windows of the private or bedroc 



of each unit face the windowless wall of an 
adjacent unit. This feature allows units to 
be placed only 30 feet apart. 

The schemes in Figure 19 illustrate efficient arrange- 
ments of prototype A. A utility line for essential 
utilities sewer, water, and electric service 
is aligned above or below ground along rear lot lines 
The servicing of units on either side, or double- 
loading the utility line, is the most efficient utilit] 
layout.* Gravel access roadways are provided at the 
perimeter of the grouping to avoid conflicts with the 
installation and maintenance of utilities. 

Prototype B 



The scheme in Figure 20 illustrates a second lot size, 
prototype B. Each lot is 80' x 58'. Units are placec 
at a 45 angle to the access road. Prototype B dif- 
fers from prototype A in these important respects : 

- Prototype B is more appropriate when the lot 
layout is limited and grading problems can 
be reduced if units are placed parallel to 
contour lines. This prototype is also valuab] 
when sun, wind, or natural site features make 
it desirable to place units on an angle. 

- Installation is simplified since a truck de- 
livering a unit need not negotiate a 90 
turn to place the unit on its lot. 

Placing units at an angle gives the planner 
greater flexibility in designing an imagina- 
tive layout while maintaining desirable ef- 
f iency . 



lent of lots at multiples of two or at least two abreasi 
.al to achieve an efficient utility layout as discussed 
.teria for Overall Site Planning included in this re- 



Mfte 



A groupings. Units are placed two abreast, 
feet apart, and are provided with a double- 
utility line and a perimeter access road. 
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FIGURE 18 
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FIGURE 20 
LOT PROTOTYPE 'B 1 
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GUIDELINES FOR SITE PLANNING 

If the Criteria for site selection are observed, diff 
culties in site planning should be eliminated or redu 
However, the planner should keep in mind the follower 
guidelines. 

Sites of 100 units or more are usually more difficult 
develop, require more amenities, and demand greater E 
tention to lessen monotony and dreariness. 

Small sites, averaging 25 units or four acres, have t 
used most often, regardless of the size of the disast 
Such sites are simplest to design. However, in the p 
sites selected were sometimes larger than necessary t 
house the displaced families. In such cases it is te 
ing to decrease density by placing units farther apar 
This should be avoided since it may lead to less eff i 
and costlier site plans. The criteria for overall sd 
planning, which follow, should be strictly observed 
produce the most efficient site plans. Undeveloped E 
can be used for recreation or to increase setbacks. 

In any case, the site plan should be designed so unit 
are grouped in clusters of 25 to achieve an efficient 
and economical plan and a sense of community. 



all sites required in 1972 after Hurricane Agnes in 
nsylvania, over 70% were in this size range. Larger 
es simply were not available near the disaster area, 
s was especially true in urban and suburban locations. 



4. EXAMPLES OF ACCEPTABLE SITE PLANS 

To apply the recommended prototypes to an actual 
efficiently the planner should refer to the folio 1 
layout variations. 

Three site shapes are shown a narrow rectangle 
square, and a triangle. Each contains 8.26 acres 
can accommodate at least 50 mobile homes. Each s 
has 2% to 8% slope and no unusual features. Each 
incorporates double-loaded utility lines, perimet 
roadways, and centrally located community areas. 



A narrow rectangular site may dictate the use of one 
totype throughout, as shown in Figures 22 and 23. 

Both site plans require the same length of utility a 
are equally acceptable in terms of density and devel 
ment costs. However, the site plan in Figure 22 is 
expensive to develop since 25% less access roadway i 
quired. This site plan is therefore more desirable 
terms of cost-effectiveness. 

The site shown in Figure 23, however, provides a lar 
community space. If necessary, additional mobile he 
could be added. This plan also incorporates the use 
prototype B, allowing units to be placed at a 45 an 
to the access road. In this way, natural site featu 
such as sunlight, trees, and land contours are respe 
The use of prototype B also reduces monotony. 
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FT. OF ONSITE ROADS: 

FT. OF ONSITE UTILITY LINES: 3' 

HAL RECREATION FACILITIES (DEFINED SPACES): 73k 
INAL OPEN AREAS {UNDEFINED SPACES): NO 



SO. FT 
SQ.FT. 



UAL LOT AREAS (INCLUDING SOS ROADWAY): 4704 SQ.FT. 

a SPACES PER UNIT: 1 



LINEAR FT. OF ONSITE ROADS: 
LINEAR FT. OF ONSITE UTILITY LINES: 



43310 SO. FT. 
M<30 SQ.FT. 



277S3D SO. FT. 
59 



COMMUNAL RECREATION FACILITIES (DEFINED SPACES): II 
COMMUNAL OPEN AREAS (UNDEFINED SPACES): 1: 



INDIVIDUAL LOT AREAS (INCLUDING 5O\ ROADMWV): 
PARKING SPACES PER UNIT: 



SIT AREA: BM ACRES 

HOMES ON SITE. II UNITS 
*' 7.14 UNITS/ACRE 

HOME UNIT 



FIGURE 22 



GROSS SITE AREA: 8.26 ACRES 

MOBILE HOMES ON SITE: 52 UNITS 
DENSITY: 6.3 UNITS/ACRE 



1OBILE HOME UNIT 
UTILITIES 
SITE BOUNDARY 
PARKING 



FIGURE 23 



The square sites, shown in Figures 24 and 25, e 
an equal number of units with desirable density 
ceptable efficiency. However, the site plan sh 
Figure 25, containing lot prototypes A and B, u 
given site area less efficiently and at a highe 
raent cost. 

The site plan shown in Figure 25 also requires 
ity line and roadway. Furthermore, the plan in 
provides minimal community space, while the pla 
24 provides a large community space adjacent tc 
units . 

Although both schemes are acceptable, the site 
Figure 24 is more desirable in terms of cost-ef 
due to greater efficiency and lower development 
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LINEAR FT. OF ONBITE TOADS: It 

LINK** FT. OF ONSITE UTILITY UNE: n 

COMMUNAL RECREATION FACILITIES (DEFINED SPACES): Hit 
COMMUNAL OPEN AREAS (UNOCFINED SPACES): 1IH 

MXVIOUU. LOT AMA8 { INCLUOINQ SON ROADWW): 4704 

Mftuwa SAACES pen UNIT: 1 



GROSS SITE AREA 8.2ft ACRES 

MOBILE HOMES OH SITE: 52 UNITS 
DENSITY: 0.3 UNITS/ACRE 



MOBILE HOME UNIT 

UTILITIES 

SITE BOUNDARY 

PARKING 



FIGURE 24 
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LINEAR FT OF ONSITE ROADS: 
LINCAN FT. OF ONSITE UTILITY LINES: 



COMMUMAL RECSEATION FACILITIES IDEFINED SPACES): Ml SO Fl 
COMMUNAL OPEN AMAS [UNDEFINED SPACES): U SO. n 



WOjVIOUAL LOTAAS(INCLUDINO SON ROADWAY): 



00S BITE AM A, t.n ACRES 
MOM.C HOMES ON SITE, n UNITS 

DOWITY! ,.3 UMTS/ACHE 

MOBILE HOME UNIT * i 1 

UTILITIES 

SITE BOUNDARY 

PABKHIO _TTT1 



4MO SO. FT 



FIGURE 25 



an efficient layout can be achieved, with densii 
lengths of roadways and utility lines which comj 
ably to rectangular sites. 

Cul-de-sacs, or turn-arounds, are provided. Vet 
turn-arounds should be considered whenever unnec 
roadway length can be eliminated or where dead-c 
are called for. 

All these plans achieve a desirable level of efi 
The planner should therefore consider various It 
guidelines, not as fixed rules. 







PER UNIT 



LINEAR FT. OF ONSITE ROADS: 
LINEAR FT. OF ONSITE UTILITY LINES: 
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COMMUNAL RECREATION FACILITIES (DEFINED SPACES): MO SO. FT. 
COMMUNAL OPEN AREAS (UNDEFINED SPACES): 1040 SO. FT. 



INDIVIDUAL LOT AREAS ( INCLUDING SOS ROADVtMV): 
PARKING SPACES PER UNIT: 



4704 SO. FT. 



TOTAL 
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30MO SQ.FT. 
55000 SO. FT. 

24(300 SO. FT. 
S3 



GROSS SITE AREA: 8.26 ACRES 

MOBILE HOMES ON SITE: S3 UNITS 
DENSITY: 6.4 UNITS/ACRE 



MOBILE HOME UNIT 

UTILITIES 

SITE BOUNDARY 

PARKING 



FIGURE 26 



The following sections will help the planner dei 
quickly and efficiently. Included are recommen< 
criteria. A procedure for overall site plannin< 
mended, and design criteria and recommendations 
amenities and life support systems are provided 

a. Criteria for Overall Site Planning 

The following criteria illustrated in Figuri 
will be helpful in site planning. 

(1) Site Selection 

Refer to the Site Selection Checklist . 
17 to select an appropriate site. 

(2) Physical Site Feature Identification 

Identify all existing structures, largi 
outcroppings, wooded areas, lakes, pom 
streams which may either be an asset o: 
fere with the positioning of mobile hoi 
rection of sunlight, slope, prevailing 
and desirable view should also be notei 
can be oriented appropriately. 
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) Lot Setbacks and Net Site Dimensions 

Determine the net area of the site by subtracting 
15' setbacks which must be provided at the peri- 
meter property line. Where possible, allow for a 
30' setback at the front of the site. 

) Lot Layout 

Lay out the required number of lots within the 
net site area in an even and simple manner. It 
is not necessary to provide additional space be- 
tween lots for access roadways; the roadway width 
has been provided for within the lot. Natural site 
features should be taken into consideration so the 
site plan can maximize their advantages. 

Two lot prototypes are recommended prototypes 
A and B. When units are placed in multiples of two, 
each prototype provides the most efficient arrange- 
ment of mobile homes, utility connections, and 
roadway layout. The two prototypes may be used 
individually or in combination. 

) On-Site Utility Layouts 

Plot utility line of the shortest possible distance. 

Since the installation of new utilities is greater 
than any other development cost, length of utility 
lines should always be minimized by aligning util- 
ities at the rear lot line between lots placed two 
abreast. 

This alignment, or double-loading of utilities, 
is the most efficient and least costly layout. 

Single loading, or aligning utilities at the 
perimeter of the site will increase the length 
of the utilities and boost the total cost. It 
should be avoided. 



(6) On-Site Roadway Layout 

Provide a roadway system which will provide 
rect access to each lot but will avoid conf! 
with the installation or maintenance of uti! 
The lot depth of each prototype provides foi 
the required street width of 24 feet; there: 
placing two lots next to each other, provid< 
total width. Thus, no additional space is ] 
for roadways. The roadway alignment is det< 
by the lot and utility layout. 

However, if lots have been aligned two abre; 
along the perimeter of the site only half tl 
quired width is provided for an access road\ 
the site's perimeter. 

In such cases, the remaining street width mi 
taken from the perimeter setback. 

The perimeter roadway scheme will increase 
length of roadway, but will decrease the lej 
of utility line required. 

(7) Community Space Designation 

For sites of more than 25 units, designate . 
least 8% of the site as community space. C< 
trally located or hard to develop lots shou 
be used for this purpose. 

Natural site features should be included in 
community space. But community parking and 
accessible site features such as lakes and ] 
should not be. 

Community space is not required for sites w 
fewer than 25 units. 

(8) Mobile Home Unit Layout 

Lay out mobile homes using the recommended ; 
totypes to achieve acceptable setbacks and ; 



_ j_i T _ 



units should be placed back-to-back. 

The orientation of individual units should re- 
spect the slope of the site, the direction of 
sunlight and wind, and such physical features 
as trees and rocks. 

(9) Density Evaluation 

To determine density, divide the total number 
of units by the acreage of the portion of the 
site being developed. An acceptable density 
range is six to eight units per acre. Sites 
should contain no fewer than five units nor 
more than 10 units to the acre. 

(10) General Site Plan Refinements 

Provide a 30-foot-wide collector roadway to 
service all 24-foot-wide access streets at sites 
of 100 or more units. Provide more than one en- 
trance for sites of 100 units or more. For sites 
of 50 units, provide buffer roadways between mo- 
bile homes and designated community space to dis- 
tinguish private and community space. Provide 
open space or collector roadways between cluster 
mobile home groupings at sites of 50 or more 
units . 
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LAYOUT ON-SITE UTILITIES 
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FIGURE 32 

LAYOUT ON-SITE ROADWAYS 
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FIGURE 33 



DESIGNATE COMMUNITY SPACE 
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FIGURE 34 
LAYOUT MOBILE HOME UNITS 
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b. Recommended Amenities for Site Design, 

Some amenities should be provided. They will 
easier for displaced families to resume their 
routine and readjust psychologically after th( 
ter. 

Figure 35 should be -referred to aa a guide du3 
design process to include appropriate 1 amonitic 

For detailed specifications' concerning sito d< 
the planner should refer to thin section and 1 
Army Corps of Engineers specification in tho 
Appendices. 



FIGURE 35 

RECOMMENDED AMENITIES FOR SITE DESIGN 
ACCORDING TO GROUP SITE SIZE 
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MORE THAN ONE SITE ENTRY 

ON-SITE GRAVEL ROADWAY 

PRIVATE PARKING (INDIVIDUAL PARKING SPACE AT EACH UNI1 

COMMUNITY PARKING 

PRIVATE WALKWAY 

COMMON WALKWAY 

COMMUNITY SPACE (8% GROSS SITE AREA) 

COMMUNITY MEETING SPACE (MANAGEMENT TRAILER) 

COMMUNITY -MEETING SPACE (SEPARATE STRUCTURE) 

PLAYGROUND/OPEN SPACE RECREATION (100 S.F./UNIT) 

ON-SITE COMMUNAL LAUNDRY FACILITY (1 WASHER FOR EVERY 
UNITS; 1 DRYER FOR EVERY 4 WASHERS) 

ON-SITE STORAGE 

OFF-SITE STORAGE 

ONE MANAGEMENT TRAILER NEAR GROUP SITE ENTRY 

IDENTIFICATION GRAPHICS 

@ recommended 
O as required 



.) General Site Preparation 

Limit site preparation to minimal grading and 
excavation required to layout units, roadways, 
and utilities. Existing top soil and vegeta- 
tion should be retained. The site plan should 
not alter natural drainage. 

(Refer to the Army Corps of Engineers ' Proposed 
Standard for Emergency Mobile Home Site Develop- 
ment, Sections 0201 and 0202, for proper pro- 
cedure for clearing, grading, excavating, trench- 
ing, and disposal of debris.) 

>) Unit Foundation and Anchoring 

Provide two rows of six concrete block piers 12 
feet on center on 24"'x24"x4" deep concrete foun- 
dation pads. 

All temporary mobile homes must have wind-resisting 
tie-downs or anchors. In hurricane zones, tie- 
downs must be spaced every 12 feet beginning from 
the mobile home's front wall, corner to corner. 
Elsewhere every other tie-down can be omitted. 
Either of two types of anchors may be used: an 
auger-type anchor which spreads apart in the earth 
or an anchor buried in block concrete. 

J) Roadway 

The roadway material should be compacted gravel 
or crushed rock consisting of a 2 inch surface 
course. 



Provide a cul-de-sac or vehicular turn-around 
of at least 60 feet in diameter at all dead-end 
streets. However, provision of a cul-de-sac may 
require omitting at least one mobile home. Con- 
tinuous or circuit roadways may be an alternative. 
In either case, there should be a 15'-to-20' 
minimum turning rajdius at all right angle turns. 

(Refer to the Army Corps of Engineers' Proposed 



Standard Specification for Emergency Mobile 
Home Site Development, Section 0203, for pro- 
per roadway construction technique.) 



(4) Parking 



Provide 1.25 parking spaces of 9'xl8 each for 
each unit; all parking areas should have a six- 
inch-deep compacted gravel base. One or two 
spaces should be provided adjacent to each unit. 
No space should exceed 10'x20'. 

Provide one additional gxzest parking space for 
every four units. Locate guest parking at the 
site entry adjacent to the management trailer 
or the community facility. Community parking 
should not be part of the 8% of the site desig- 
nated as community space. 

(5) Walkway 

Provide a four-inch-deep gravel walkway from 
each private parking space to the main entry of 
each unit. The private walkway should be at 
least 1.5 feet and preferably two feet wide. 
Common walkways should not be wider than 3.5 
feet and should be omitted if internal streets 
are lightly traveled. 

Provide wooden steps or ramps with a railing at 
the front and rear entry of each unit. All 
wheelchair units should have ramps. 

(Refer to the Army Corps of Engineers ' Proposed 
Standard Specification for Emergency Mobile Home 
Site Development, Section 0203, for proper walk- 
way construction procedure.) 

(6) Community Meeting Space 

Use the management trailer or a vacant trailer 
for community meeting space or indoor recreation 
Large sites may need a separate permanent or sem 
permanent structure. 
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(7) Playground/Open Recreation Space 

For sites of 25 or more units, provide 100 
square feet of open recreation space per unit. 
This area should be part of the 8% of the site 
set aside for community facilities. Areas not 
occupied by mobile homes should be used for this 
purpose. 

Provide recreational or play surface and equip- 
ment as required by the size and age of the site 
population. An asphalt surface is necessary for 
basketball, an asphalt surface next to a concrete 
block wall for handball or squash, and grass for 
children's play or athletic fields. 

A simple solution for young children would be 
an adventure playground furnished with discarded 
materials such as rubber tires, plywood, and con- 
crete pipes. 

Small children should be able to reach the play- 
grounds without crossing major internal roads. 
The public should not be able to walk through 
the playground easily. 

Playgrounds should not be near major internal 
streets or public roadways. 

Playground areas should be visible from many 
dwellings. 

(8) Laundry Facilities 

Provide on-site communal laundry facilities. 
There should be one washer for every 17 homes 
and one dryer for every four washers. 

(9) On-Site Storage 

Provide a corrugated aluminum skirt with an 
access panel beneath each mnh i "I <=> 



and resists wind. A picket fence may be subs- 
tituted if necessary. 

If the storage space beneath the mobile home 
is inadequate and mobile homes do not have 
enough private storage space, one steel stor- 
age shed should be provided next to each unit. 

(10) Off-Site Storage 

If all salvaged property cannot be stored on- 
site, an off-site storage facility such as a 
vacant warehouse should be used. 

(11) Management Trailer 

For sites of 25 or more units, provide one 
management trailer at the entrance to the site 
for management purposes. 

(12) Identification Graphics 

Provide a site identification panel clearly 
visible from the public roadway at the site 
entrance. 

Provide appropriate traffic and street identi- 
fication signs within the sites. 

Consecutively number all units. Graphics should 
be clearly visible from the internal roadway. 

Provide a directory or schematic map of the site 
indicating the location and occupant of each 
unit. The directory should be located at the 
entrance to the site, near the management traile 

Recommended Systems for Life Support 

Sewer, water, and electric utilities life support 
systems should be available at the site. However, 
if these systems have been damaged or are not avail- 
able, alternative systems or portable life support 



systems should be used. 

Following are criteria for existing and portable 
systems. A decision on what system to use should 
be based on what systems are available, and on 
local conditions. Systems other than those recom- 
mended may be used if unusual site features or lo- 
cal conditions require it. 

(Refer to the Army Corps of Engineers' Specif icatn 
in Appendix B and the part entitled "Use of Portal 
Life Support Systems for Disaster Housing" for a 
detailed discussion.) 

(1) Water 

Provide an underground pressurized PVC pipe- 
line water distribution system using an exist 
ing water line with adequate pressure to serx/ 
the units on the site. The system should be 
aligned along the double-loaded utility line. 

If the existing utility is not able to seirvic 
the site, or if no service is available, port 
able systems and water consumption reduction 
devices should be used. 

The average requirement is 280 gallons per ur 
per day. However, if water cons'ervation deva 
are installed in individual units, 140 gallor 
per unit per day is the required average. 

The use of portable systems should be determd 
on the basis of site size, period of use, tof 
graphy, and local conditions. 

Portable water supply systems include truckir 
water to individual storage tanks, trucking 
water to an on-site pipeline distribution sys 
tern, and pressurized pipeline distribution fi 
an on-site water treatment tank. 

Truck transport to individual storage tanks 
involves distributing potable water directly 



to 500-gallon storage tanks at individual 
mobile home sites. 

The cost of trucking water is highly sensiti 
to water consumption; therefore, programs fo 
water consumption reduction are recommended 
this system is used. Distribution of water 
truck to individual tanks should only be con 
sidered for short-term sites, or for sites 
where unusual conditions exist. 

This procedure should only be considered for 
short-term sites of less than 50 units or fo 
short-term sites of more than 50 units if wa 
consumption reduction devices are used. 

Trucking water to a pipeline distribution sy 
involves having trucks haul potable water to 
on-site tank where it is distributed to indi 
dual units through an underground pressurize 
pipeline. 

This alternative is never cost-effective, ev 
with water conservation programs. It should 
only a temporary measure until an on-site tr 
ment plant can be installed. 

A central treatment system using an on-site 
nearby raw water source involves processing 
water through a central treatment plant and 
storing it in an on-site water tank for dist 
bution to individual units through an underg 
pressurized pipeline. 

Central water treatment is a cost-effective 
ternative for all sites, except for short-te 
sites which incorporate water conservation d 
vices. For these sites, truck distribution 
individual storage tanks is preferable. 

(Refer to the Army Corps of Engineers' Propo 
Standard Specification for Emergency Mobile : 
Site Development, Section 1501, for proper p 
cedure for installation of water distributio 



system. ) 
(2) Sewer 



Provide an underground gravity or pressuriz 
PVC pipeline sewage collection system to a 
existing sewer line with enough capacity tc 
serve all the units on the site. If PVC 
piping is not available, concrete pipe may 
substituted. 

The system should be aligned along the doul 
loaded utility line. If the existing utili 
is not able to serve the site, or if no se 
is available, portable on-site systems and 
consumption reduction devices should be use 

The average sewer flow at full water consun 
is 250 gallons per unit per day. However, 
water conservation devices are installed ir 
dividual units, 125 gallons per unit per d 
the average flow. 

The use of portable systems should be detei 
on the basis of site size, period of use, t 
graphy, and local conditions. 

Portable sewage disposal systems include ti 
sewage, using septic' tanks, and gravity or 
surized pipeline collection to an activated 
treatment plant. 

The trucking of sewage involves trucking ir 
dual 500-gallon storage tanks from the site 
an existing sewage collection system. This 
ternative is advantageous if water is const 
or consumption restricted. But it is a mir 
solution, appropriate only for sites of IOC 
fewer units, for short periods -and under ur 
conditions . 

Underground septic tanks for individual sit 
should not be used for short-term sites. E 
this alternative is cost-effective for lone 



deployment of all site sizes where water conser- 
vation devices are present. Septic tanks should 
not be used for sites larger than 100 units with- 
out water conservation devices or if soil condi- 
tions are poor. 

The gravity system consists of an underground 
pipeline network dependent on gravity for the 
collection of sewage to an on-site or nearby 
activated sludge treatment plant. Gravity sys- 
tems are the most common method of sewage dis- 
posal. Costs of a gravity system are determined 
by topography and subsurface conditions. There 
must be a suitable slope to reduce excavation 
costs, and geological or other subsurface con- 
ditions must not interfere. 

The gravity system is a recommended cost-effective 
alternative for large or long-term group sites if 
all these criteria are met. 

The pressurized system also consists of an under- 
ground pipeline network; however, the sewage is 
pumped to an activated sludge treatment plant. 
The per unit cost of this system is lower than 
that of the gravity system. However, the pres- 
surized system is not recommended if the savings 
are marginal. Also, the pressurizing pump re- 
quired in this system is not a common item in 
the United States. The pump would therefore have 
to be stockpiled in advance. 

(Refer to the Army Corps of Engineers ' Proposed 
Standard Specification for Emergency Mobile Home 
Site Development, Section 1502, for proper pro- 
cedure for installation of the sewer system.) 

Electric 

Provide an on-site underground PVC conduit 
electrical layout. The layout should follow 
the alignment of the utility line so this sys- 
tem can be double-loaded. 



existing power line or source even if 
adjacent to the site. On-site power c 
should be avoided, or considered only 
measure. The amount of electricity r 
pends upon whether the mobile homes ai 
for all-electric or partial-electric j 
With partial-electric units, bottled c 
be used exclusively, even if existing 
are available. The cost of adapting 1 
ing gas line would be prohibitive. 

If an underground electrical layout i; 
priate, standard utility poles with 01 
wires should be constructed. In eith< 
wood pole or post should be provided ] 
each mobile home to mount an electric; 

(Refer to the Army Corps of Engineers 
Standard Specification for Emergency J 
Site Development, Sections 1601, 1602 
1604, for proper electrical system ini 
procedure. ) 

(4) Exterior Lighting 

Provide spotlights attached to each U3 
street poles. Unit-mounted spotlight; 
area near each unit and use unit powe: 
mounted exterior lighting illuminates 
but a separate overhead utility wire . 
to provide power. 

For street lighting, one light pole s'. 
located at each intersection within t] 
and especially at site entrances. 

(Refer to the Army Corps of Engineers 
Standard Specification for Emergency J 
Site Development, Section 1605, for p: 
lation procedure.) 

(5) Storm Drainage 

Provide or maintain a minimum 2% slop 



maximum x^7o siope ror aaequate site arainac 
Natural site drainage should not be altered 
The disturbance of existing top soil and v 
tat ion should be minimized. 

(Refer to the Army Corps of Engineers' Pror 
Standard Specification for Emergency Mobile 
Site Development, Sections 0201 and 0202 fc 
proper site preparation procedures.) 
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Glossary 



, U JLWJLJL 



ctivated sludge 
treatment 



entral treatment 
plant 

luster 



OE 

ol lector roadway 

ost-ef fective 

al-de-sac 

PS 

DA 
DAA 

ross site area 
UD 



sewage treatment process in whidh 
bacteria are used to consume orga 
matter in waste 

an on- site water treatment packag 



group of (approximately 25) housi 
units 

U. S. Army Corps of Engineers 

a street which provides access tc 
several less traveled side street 

acceptable or desirable due to th 
high level of efficiency and econ 
achieved 

a street with access at only one 
and a turn-around at opposite end 

Emergency Preparedness Staff, DHU 
Food and Drug Administration 
Federal Disaster Assistance Admin 
Federal Housing Administration 

total site area within perimeter 
property lines 

U. S. Department of Housing and U 
Development 
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lot prototype 

MHMA 

NEMA 

net site dimension 



NSP 

portable life- 
support system 



PVC 



raw water source 



a lot type of standard area and 

Mobile Home Manufacturers Associ 
(now Manufactured Housing Ins tit 

National Electrical Manufacture] 
Association 

site Dimensions (width and deptl 
which determine the net site are 
determined by deducting the set- 
distances from the overall site 
dimensions 

National Sanitation Foundation 

an alternative to existing util; 
services (i.e., sewer, water, e'. 
a system which can be brought tc 
operated on the site 

poly-vinyl-chloride 

source from which untreated wat 
obtained 



USPHS 



U. S. Public Health Service 
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PRE -DISASTER SITE PLANNING 



e following information should be used by officials < 
anners to select group housing sites prior to the di 

General Location Criteria 

In pre-selecting sites, officials should determine 

a. The probable location of flooding, hurricanes, 
earthquakes, etc., based on past occurrences o: 
these disasters; 

b. The availability of sites near concentrations < 
population where probable disaster locations aJ 
less easily determined. 

Site Evaluation 

Sites should be chosen on the basis of the selectic 
criteria outlined below. Enough sites should be i: 
vestigated so, in case of a major disaster, all vie 
can be housed near the disaster area. This invest: 
tion and selection is best handled on a statewide '. 

States should update the list of available sites 
periodically. The list should include information 
about each site with a rating by state and local 
officials on its acceptability. Each site should 1; 
described according to: 

a. Location 

b. Size 



e. Unusual features which would affect development 

f. Estimated time and method required for leasing 

g. conditions required by owner 

h. Legal or administrative requirements (zoning, e 

i. Availability of site survey 

Acceptable sites can be determined by rating each 
site according to the Site Selection Checklist in 
Figure 17. 

Leasing Procedure 

When a disaster strikes, sites must be obtained qui 
at minimal cost. Before a disaster, more time is 
available to establish site ownership, work out lea 
arrangements with cooperating owners, and analyze 1 
and administrative problems. 

In noting all these factors, and keeping informatic 
on acceptable sites up-to-date, the best and cheape 
land can be obtained quickly when a disaster occurs 
and development can begin immediately. 
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PROPOSED 

STANDARD SPECIFICATION 
FOR 



EMERGENCY 
MOBILE HOME 
SITE DEVELOPMENT 



Based on 
Hurricane Agnes Flood Experience 

In 
June 1972 



Prepared By 
Susguehanna District 
U. S. Army corps of Engineers 
Harrisburg, Pennsylvania 
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HP SPECIFICATIONS FOR DEVELOPMENT OF MOBILE HOME SIT. 

ite plans should be adopted to local conditions as r 
uired, including but not limited to the following: 

Grading Plan 

Overall site grading plan should be prepared for 
required number of mobile homes. 

i. Top Soiling and Seeding 

(1) Strip and stockpile top soil from areas to b 
disturbed by excavation and trenching opera 
Replace as topping 6" of backfill and grade. 

(2) Seeding not included. 

:. Sanitary Sewage System 

(1) Basic system utilizes hook-up with existing 
sanitary lines. 

(2) Alternate system utilizes package treatment 

!. Water System 

(1) Basic system utilizes hook-up with existing 
lines. 

(2) Alternate system utilizes wells, to be drill 

Existing Utility Connection 

Water, sewerage and/or electric power connections 
existing utility lines should be coordinated with 
local authorities. 

Location of Utility Runs 

Utility run locations may be interchanged from th 
shown on the alternate site plans for maximum eco 
at the option of the designer. 



the coordination and proper relation of the work o: 
the site and for the work of all trades. The conti 
shall visit the site to thoroughly familiarize him- 
self with all details of the work and working condi 
tions. 
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1 DESCRIPTION OF THE WORK 

project consists of the construction of (No . ) 
porary mobile home court to be located at 



k includes the clearing and grading of site, constrt 
roads, parking areas, sidewalks and the constructior 
:er and sewage system and electrical service complete 
>wn on the drawings and specified herein. 

12 WORK BY OTHERS 

s mobile homes will be moved on site and all utilitie 
.1 be connected by others. 

)3 GENERAL SAFETY REQUIREMENTS 
Head Protection (Hard Hats) 

The entire work area under this contract is design; 
as a hard hat area. The contractor shall post the 
area and shall insure that all personnel, vendors ; 
visitors utilize hard hats within the project area 

)4 ENVIRONMENTAL PROTECTION 

3 contractor shall take all necessary steps to prevei 
Llution of the environment during or as a result of < 
ruction operations. The contractor shall not unneces 
race, injure or destroy trees or shrubs, nor remove < 
: them, without special authority. The contractor si 
Literate all signs of temporary construction facilit: 
2h as work areas, temporary structures or stockpiles 
:ess or waste materials. No burning shall be conduc- 
the site of the work. 
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action 0201 CLEARING AND DISPOSAL 
. CLEARING 

learing shall consist of felling, trimming and dispos 
f all debris, including down timber, snags, brush and 
abbish occuring within areas to be cleared. Conduct 
learing operations so as to prevent damage by falling 
trees to trees left standing, existing structures or 
retaliations under construction. 

rubbing shall consist of removal and disposal of stuir 
?ots larger than 3 inches in diameter and matted root 
com the designated grubbing areas. 

. DISPOSAL 

Dgs, stumps, roots, brush, rotten wood and other refu 
2 suit ing from the clearing and grubbing operations be 
le property of the contractor. 

PROTECTION OF EXISTING STRUCTURES, UTILITIES AND T 

3.1 Bench Marks ; Maintain all bench marks, monure 
and other reference points? if disturbed or 
stroyed, replace as directed. 

3.2 Existing Construction; Protect existing buil 
streets and other structures which are indica 
to remain and damage and repair damage caused 
by this work. 

3.3 Utility Lines; Existing utility lines indica 
or locations of which are made known to the c 
tractor prior to excavation, and that are ind 
to be retained, as well as utility lines con- 
structed during excavation operations, shall 
protected from damage during excavating and t 
filling. If any of these lines are damaged, 
shall be repaired. 



SURVEY AND GRADES 

3 drawings indicate layout of grounds and buildings ; 
isting and final site grades. The contractor shall 1 
sponsible for laying out site and setting grade stak< 
complete conformity with the drawing. 

WATER FOR CONSTRUCTION 

e furnishing of water used for sprinkling and wettini 
e materials during construction operations in connec- 
th the compaction of fills and embankments will be 
nsidered an obligation of the contractor. 

ction 0202 SITE EXCAVATING, TRENCHING, BACKFILLING & 
BANKMENTS 

WORK 

1.1 Provide all labor, material, equipment and in 
dentals necessary to perform all excavating a; 
trenching for site development, in accordance 
with the drawings, specifications, and direct 
of the contract. Remove and dispose of all e. 
material of whatever" nature encountered (incl 
rock) as herein specified. Protect all trees 
the site from damage during construction. 

1.2 Excavation consists of the removal of all mat 
to establish subgrade elevations; placing an 
compacting all fill material to establish sub 
grades? and the disposal of all excess suita 
and unsuitable material. 

1.3 Trenching consists of the removal of all mate 
to establish subgrade for all utility pipe an 
conduit lines and structures; all backfillin 
and disposal of all excess suitable and un- 
suitable material. 



CCAVATING AND TRENCHING 

. 1 Conduct all excavating and trenching operations 
in a safe and prudent manner to avoid damage to 
property, utilities, trees, etc., that are to re- 
main within or adjacent to limits of work under 
this contract. 

,2 Excavate all areas to the required lines and 
elevations for sub^rades, including the pre- 
paration of foundations for fills. 

3 During the grading and excavation operation, all 
existing trees on the site shall be protected and 
no trees shall be removed except upon approval,. 



Remove and dispose of all unsuitable subgrade 
material and replace with suitable material. 
Where unsuitable material has been removed from 
sub-grades, use replacement material that does 
not contain stones larger than 4 inches in 
greatest dimension, sod, roots, or other objectio 
able material. Place the material in uniform 
layers, not exceeding 8 inches in thickness, 
loose measure, thoroughly compacting each layer 
as herein specified. 

Prepare the foundation for fill by removing all 
existing unsuitable material. Roll the entire 
fill foundation area until the underlying soil 
is thoroughly compacted to the satisfaction of 
the contractor before any construction on the 
fill is begun. 

Construct fills of earth material free from sod, 
roots, stumps, trees, brush and stones or rock 
over four inches in greatest dimension and any 
other objectionable material. 
objectionable material. 



equivalent to a roller, weighing at least 10 
tons. Add water as necessary to fill material t 
obtain maximum compacting. If fill material is 
excessively wet, allow material to dry to proper 
moisture content before placing and compacting. 

.9 Where rock is encountered at subgrades for roads 
and seeded areas, remove rocks to a depth of 6 
inches below subgrade and backfill with acceptab 

material. 

10 Perform trench excavation to the required subgra 
for pipe and conduit lines and structures. 

11 Place special sand bedding for all conduit and 
pipe lines and all direct burial cable. 

12 After placing the pipe, selected soil material 
shall be compacted in uniform lifts of not over 
four (4) inches placed simultaneously on all 
sides of the pipe with an approved tamper to a 
density which prevents lateral displacement of 
the pipe . This bedding operation shall be 
continued in four (4) inch lifts to a plane one 
(1) foot minimum above the top of the pipe. 

13 Where utility lines are located in the roadway 
or cross the roadway, backfill above the bedding 
operation will be compacted in uniform layers 

to the same density as 'the adjacent undisturbed 
e ar th . 

14 Where utility lines are located outside the 
roadway, backfill above the bedding operation 
shall be placed without special compaction and 
mounded to allow for settlement 
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trench . 

EMBANKMENT 

3.1 Embankments shall be constructed where called 
for on drawings, and as required. 



tion 0203 PAVING AND ROADWORK 
EXCAVATION AND BACKFILL 

avation and backfill shall be the minimum amount re- 
red. Unsuitable material as defined in the field 
LI be removed and replaced with approved material, 
sss material shall be removed from the site by the 
bractor unless otherwise authorized. Borrow 
srial shall be from approved sources. All work 
LI be done in a manner to insure adequate drainage. 



ROAD CONSTRUCTION 

2.1 Subgrade For Roads; After rough, grading has b< 
completed, the subgrade shall be compacted by 
means of approved equipment to a density eguiv; 
to that which can be obtained by 2 passes of 

a 10 ton roller at optimum moisture content. 
Water shall be added as necessary under dry 
conditions. During heavy rains or when the sul 
grade is excessively wet, compaction shall be 
delayed until conditions are suitable. The sui 
grade shall be rolled and cross rolled as nece 
sary to provide a smooth uniform surface, 
uniform surface. 

2.2 Base Course For Roads; The base course shall < 
sist of wellgraded crushed rock or pit run 
gravel, stone or screenings reasonably uniform 
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following limits: 

Percent by Weight. Passing Sieves 

1-inch No. 4 No. 200 

100 45-60 5-8 

The portion of any component or of the completed 
blend passing the No. 40 sieve shall be either 
non-plastic or shall have a liquid limit not 
greater than 25 when tested in accordance with 
ASTM D 523-66 and a plasticity index not greater 
than 8 when tested in accordance with ASTM D 424- 
59. 

The base course shall be a thickness in place of 
not less than 6" and shall be uniformly distribut 
by a blade grader or truck equipped with a 
spreader box. The material shall be placed in 
one layer and compacted with a minimum of 4 
coverages by a D-6 bulldozer or equivalent. 

Surface Course ; A finish surface course of clear 
crushed rocks 1/2" minus in size shall be placed 
over the base course to a minimum depth of 2" anc 
uniformly distributed over the surface for the 
full width of the roadway, excluding shoulders 
and individual parking areas. 



IDEWALKS 



Construction; Sidewalks shall be constructed wit 
a minimum amount of excavation and backfill. 
The final graded surface shall be reasonably 
smooth and uniform and hand graded as necessary 
to achieve this result. Special compaction is 
not required, except in fill areas where loose 
material shall be satisfactorily consolidated. 

Surfacing; Surfacing shall consist of a single 
layer of crushed gravel, rock or stone to a 
depth of 4 inches minimum. The surfacing shall 
be uniformly distributed and shall present a smoc 



ction 1501 POTABLE WATER SYSTEM 
SCOPE OF WORK 

e contractor shall furnish all labor, material and ec 
nt required to connect to an existing water main, ins 
pressure -re due ing station and install a potable watei 
stribution system with fire hydrants and individual i 
mplete as shown on the contract drawings. The work i 
ired of the contractor shall also include the furnis? 
d installation of concrete thrust blocks, sterilizati 
d testing of the entire system and the installation 
at tapes on each riser. 

PERMITS AND FEES 

B contractor shall be responsible for obtaining all 
rmits and the payment of all fees required for the 
scution of this work by any state or local rules, reg 
tions and/or ordinances. 

MATERIALS 

1 materials and equipment shall be new and of the sta 
scified herein. All materials offered under this con 
all be limited to products regularly produced and rec 
ided for service intended and so rated in accordance 
th engineering data or other comprehensive literature 
feet at the time of opening of bids. The contractor 
prove optional materials in order to prevent delay of 
completion. 



WATER MAIN CONNECTION 

nnection to the existing water main shall be made usi 
st iron Class 250 mechanical joint or flanged joint 
?e and cast iron Class 250 fittings conforming to AWW 
andard C 110. The contractor shall install a gate va 
a cast iron meter box with cover at the main connect 
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polyvinyl chloride plastic (PVC) or asbestos 
cement type. The laterals shall be 
copper tubing with solder joint fittings, gal- 
vanized schedule 40 steel pipe with malleable ii 
fittings, or PVC pipe. The risers shall be 
copper tubing with solder joint fittings or 
schedule 40 galvanized steel pipe with screwed 
malleable iron fittings. The contractor shall 
furnish signed notarized certification that all 
pipe and fittings proposed for use meet all the 
requirements of these specifications. 

5.2 Pipe and fittings shall be carefully cleaned of 
all dirt and debris immediately prior to instal- 
lation. Open ends of pipe and fittings shall 
be plugged securely at night, during storms and 
at any time that the pipe is not being worked or 
to prevent contamination. 

5.3 Pipe joints may be deflected to make gradual 
bends only to the extent recommended by the 
manufacturer. 

5.4 Concrete reaction backing shall be placed arounc 
each fitting or change in direction of 22.5 deg] 
or more. Enough concrete shall be placed to in- 
sure at least 1 square foot of bearing against 
the outside wall of the trench so as to resist 
thrust due to surges from either direction. 

POLYVINYL CHLORIDE PIPE 

5.1 Polyvinyl chloride (PVC) pipe material shall coi 
form to ASTM D 1784, Type 1, Grade 1, and be 
approved for potable water use by the National 
Sanitation Foundation and bear its seal (NSP) . 

1.2 PVC pipe joined by means of solvent cementing 
shall conform to ASTM D 1785, Schedule 40. 
Fittings shall conform to ASTM D 2466. Pipe 
fittings shall be joined in accordance with 
the particular manufacturer's instructions 
using solvents and other joint materials as 

3-n^-l C?TIT-\T-\T -i e^/^l "Kt r 4-T-\ ^. w 



juj..ui_a Biiaa.i oe or a non-t-C 
material specifically manufactured for use in 
potable water systems. Pipe and fittings sha] 
be joined in accordance with the particular 
manufacturer's instructions. 

ASBESTOS CEMENT PIPE 

bestos cement pressure pipe shall conform to AWWA 
.andard C 400, Class 150. Rubber rings for sealing tt 
dnts shall conform to ASTM D 1869. Asbestos cement 
,ping shall be installed to conform to AWWA Standard C 

COPPER TUBING 

pper tubing used for laterals, at the option of the 
ntractor, shall conform to ASTM B 88, Type K, Hard Ba- 
ttings shall be solder joint type conforming to ANSI 
.22. Joints shall be cleaned and soldered using a nc 
rrosive flux and solder as recommended by the manufac 
' the tubing and/or fittings. Where copper tubing is 
>nnected into steel piping or other dissimilar metals, 
pe insulating unions shall be installed. 

GATE VALVES AND VALVES BOXES 

9.1 Gate valves shall be iron bodied, bronze trinui 
solid wedge, 200 pound non-shock WOG. Valves 
for buried service shall be inside screw./ non- 
rising stem with square operating nut. Valves 
for service in pits or above ground where acce 
is available shall be outside screw and yoke, 
rising stem with handwhe el, unless otherwise 
directed. 

9.2 The contractor shall provide two operating kej 
or wrenches for each different size operating 
for service valves installed under this contrc 
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and No. 6 round base for valves six (6) to 
eight (8) inches. Lids or caps shall be perman- 
ently marked for identification. Supply shut-off 
valves shall be marked "water", drains shall be 
marked "drain". All boxes shall have minimum 
vertical adjustment capability .of 12 inches and 
be set at approximate midpoint of adjustment. 
Valve boxes of materials other than cast iron re- 
quire approval by the contractor. 

4 Boxes shall not bear on valves or pipe lines. 
All construction methods and materials shall be 
in accordance with state and local codes. 

RES SURE REDUCING STATIONS 

1 A pressure reducing station shall be constructed 
which shall conform to all state and local codes. 
It shall consist of a pressure reducing valve, 
shut-off valves, gages, unions or flanges and 
valved by-pass, as required to provide regulated 
water pressure not to exceed 50 psi. 

2 Shop drawings of catalog data for the pressure 

reducing valve (PRV) with integral strainer 
shall be submitted for approval. 

3 All piping within the pressure reducing station 
pit shall be either cast iron or galvanized 
steel. 

4 Pressure gages shall be 3.5 inch diameter, 0-200 
psi with 10 psi graduations, and shall be 
provided with a shut-off valve. Gages shall be 
located upstream and downstream from the pressure 
reducing valve, and shall be mounted so as to be 
easily read. 
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valve combination . PRV shall be flanged or pro- 
vided with unions and shall be mounted so as to 
permit removal without disturbing the piping. 

RVICE RISERS 

arvice risers shall be of copper or galvanized 

DTECTION OF WATER SUPPLIES 

There shall be no physical connection between a 
water supply system and a sewer, or appurtenance 
thereto which would permit the passage of any 
sewerage or collected water into the potable 
water supply. 

Relationship of sewer and water piping. 

12.2 1 Horizontal Separation: Sewers shall be 

laid at least 10 feet, horizontally, from 
any water main. Should local conditions 
prevent a lateral separation of 10 feet, 
a sewer may be laid closer than 10 feet 
to a. water main if: 

a) It is laid in a separate trench, or if 

b) It is laid in the same trench, with 
the water main located at one side on 
a bench of undisturbed earth, and if 

c) In either case the elevation of the 
top (crown) of the sewer is at least 
18" below the bottom (invert) of 

the water main. 

12.2.2 Vertical separation: Whenever sewers must 
cross under water mains, th& sewer shall 
be laid at such an elevation that the top 
of the sewer is at least 18" below the 
bottom of the water main. When the ele- 
vation of the sewer cannot be varied to 
meet the above requirement, the water main 
shall be relocated to provide this separa- 
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sewer so that both joints will be as far 

from the sewer as possible. 

12.2.3 When it is impossible to obtain proper 
horizontal and vertical separation as 
stipulated above, both the water main 
and sewer shall be constructed of mechani 
cal- joint cast iron pipe and shall be 
pressure tested to assure watertightness. 

IYDROSTATIC TESTS 

. 1 Hydrostatic test shall be perfromed on all water 
lines as soon as practical. Testing should be 
satisfactorily completed before backfilling 
trenches. The contractor may, at his option, bac 
fill over the line before performing hydrostatic 
tests. If the test is unacceptable, the contract 
shall excavate as necessary to locate the defect, 
make necessary corrections and repeat testing. 

.2 The contractor shall provide all labor, water, 
materials, pumps, equipment, and incidentals 
necessary to perform the tests. 

.3 All defective pipe, joints, valves and fittings 
shall be removed and replaced. 

.4 Leakage is the quantity of water necessary to 
maintain the specified test pressure after the 
line has been filled with water and air expelled 
and for the specified length of time. 

.5 Duration of test shall not be less than two hours 
and test pressure shall not be less than 150 psi. 

.6 Line shall not be accepted if leakage exceeds the 
quantity shown by the formula: 
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N = Number of joints in line under test 

D = Nominal pipe diameter (inches) 

P = Average test pressure during test (psi) 

14.7 Trenches shall be maintained free of exterior 
water from construction sources or rain until 
satisfactory testing is completed. 

STERILIZATION 

15.1 All water lines shall be sterilized after 
satisfactory construction and hydrostatic test 
Sterilizing shall be in accordance with the re 
ments of the state and local health authoritie 
and witnessed by the contractor. 

15.2 A chlorine solution shall be used for steriliz 
The chlorine solution shall be prepared using 
calcium hypochlorite , HTH, Perchloren, Mexochl 
or other approved equal. 

15.3 chlorine solution shall be introduced at the f 
point of the line to be cleaned and flow insur 
through entire line, connections, valves meter 
and equipment. Chlorinating agent shall be 
applied to produce a dosage of 50 ppm of chlor 
Local health authorities will take samples fro 
the line after a 24 hour retention period. If 
the samples are not approved the lines shall 
be resterilized and retested. After satisfact 
testing, the lines shall be flushed from the n 
water supply and protected from contamination 
damage until put into service . 

. SYSTEM OPERATION 

ber testing, backfilling and sterilizing the individu 
^tions of the water system, the entire system shall b 
2cked for proper operation as a unit. All valves, 
bers and equipment shall operate as intended before 
ceptance. Deficiencies shall be corrected and re- 
ecked before acceptance. 



he contractor shall furnish all labor/ materials and 
quipment required to connect to an existing sewerage 
nd install a sanitary sewerage collection system wit! 
ndividual inlet risers complete as shown on the cont: 
rawings. The work required of the contractor shall 
Iso include the furnishing and installation of cleam 
nd manholes, complete concrete encasement, as may be : 
iiired, and testing of the entire system. 

. PERMITS AND FEES 

'he contractor shall be responsible for obtaining all 
>ermits and the payment of all fees required for the 
xecution of this work by any state or local rules, 
egulations and/or ordinances. 

! . MATERIALS 

ill materials and equipment shall be new and of the s 
ipecified herein. All materials offered under this c 
ihall be limited to products regularly produced and 
ecommended for service intended and so rated in acco 
dth engineering data or other comprehensive literatu 
.n effect at the time of opening the bids. Optional 
materials may be approved in order to prevent delay 
if project completion. 

( . MANHOLES 

4.1 Concrete shall have a 28-day strength of 300 
psi minimum. 

4.2 Metal reinforcement shall be cold drawn wire 
welded wire fabric. Metal reinforcement and 
accessories shall conform to the requirement 
the Concrete Reinforcing Steel Institute. 
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insxae ana oursiae or mannoxes snaiJ. oe composed 
of one part Portland Cement to two parts sand, 
with enough water added to produce the proper 
consistency for the type of joint. 

1 All precast concrete manholes shall conform in 
all respects, including materials, reinforcing, 
precasting and workmanship to the requirements 
of ASTM Standard Specification C 478. All man- 
hole bases shall be poured in the field. No 
precast manhole bases will be permitted. Furnish 
units as manufactured by Interpace, or approved 
equal. Joints between precast rings shall be 
full-embedded in cement mortar or approved 
gasket. 

5 The bases of all manholes shall be constructed 
and reinforced as shown on the contract drawings 
and shall be sealed water-tight. All ground 
water shall be excluded from freshly poured 
concrete and masonry work until set. Any notice- 
able leakage into or out of the manhole shall be 
repaired by the contractor. Flow channels in 
manhole bases shall be as shown on contract 
drawings, and shall slope uniformly from influent 
invert to effluent invert. Unless otherwise 
noted on the plans, the slope from influent to 
effluent shall be on one (1) inch. Bends in 
channels shall be of largest possible radius. 
Channel sides and invert shall be smooth and 
uniform. 

> Steps shall be of heavy cast iron or approved 
equal, normally spaced on 12 inch centers. Steps 
shall be ten (10) inches wide with five (5) inch 
projection from wall and four and one -half (4 1/2) 
inch projection into wall. 



CPE AND FITTINGS 

. 1 All pipe and fittings shall be carefully inspecte 
before use. Defective material shall not be used 
and if found shall be removed immediately 
from the work site. A bedding consisting of sand 
or other suitable approved material shall be 
formed to provide a suitable cradle for the 
bottom quadrant of the pipe. Pipes and fittings 
shall be laid to proper line and grade with a 
true surface of invert throughout. Pipe shall be 
continuously supported throughout its length. 
Blocks or other noncompressible items are not to 
be used to raise the pipe to grade. Clean pipe 
as it is laid and keep clean of all sediment 
and debris. Close open ends of pipe at night, 
during storms, and when otherwise directed. 
Cut ends of pipe entering or leaving structure 
flush with inside face of structure. 

.2 Polyvinylchloride (PVC) pipe shall be rigid 

Class 160 unplasticized polyvinyl chloride Type 
or Type II with screwed, flanged, or solvent 
welded joints as required. Fittings shall be 
injection molded, high impact (Type II) 1120 
PVC with screwed, flanged or solvent welded ends 
as required. 

. 1 Watertight joints shall be constructed in accorda 
with the manufacturer's instructions. Copies of 
manufacturer's instructions shall be furnished 
before beginning work. 

.3 If it is deemed suitable, in lius of PVC pipe, 
acrylonitrile-butadiene-styrene (ABS) pipe 
and fittings conforming to ASTM D2680 may be 
substituted. Pipe and fittings 6 inches I.D. 
and smaller shall be solid wall ABS? pipe and 
fittings larger than 6 inches I.D. shall be compc 
site truss pipe. Provide all adapters, etc., as 



Thoroughly clean bell and spigot of all dirt, 
etc., apply primer to outside of spigot and in- 
side of bell; immediately apply cement to 
same surfaces and make joint by pushing pieces 
together while rotating one piece one quarter turn 
Make up joints in accordance with manufacturer's 
recommendations. 

Construct manhole connections using ABS coupling, 
and manhole water stop built into manhole. 
Connect pipe to manhole coupling using "O" ring 
gasket, retainer ring for pipe spigot end and 
joint lubricant. Make joint connection in 
accordance with the manufacturer's recommendations 

If it is deemed,, suitable, in lieu of PVC 
or ABS pipe, Asbestos cement pipe, couplings and 
fittings conforming to ASTM C 428 may be used. 
Pipe shall be Class 2400. 

All fittings shall use the same joint as standard 
sewer pipe lengths for connection into the line . 
Other types of fittings, branches, etc. , may be 
used as approved- 

The machined ends and inside of the couplings of 
pipe to be joined as well as the rubber rings shal] 
be wiped clean before applying the joining lubricar 
The assembly of the joints shall be as recommended 
by the manufacturer. After joining, a suitable 
gage, supplied by the pipe manufacturer, shall 
be used to make certain that the rubber ring is 
seated properly in the coupling groove. 

Vitrified Clay Pipe (Option to PVC, ABS or 
asbestos cement) Provide Class 1 or 2 pipe and 
fittings. 

Pipe joints shall be type III "O" ring joints. 



maue to trie pxpej-xne jay uui_uj_uy ux. 
the pipe. Wye branches shall be of the same 
material or approved equal and shall utilize i 
same type joint as the pipeline into which the 
are installed. Wye branches shall be provided 
with watertight plugs which shall be removed 
when laterals are installed. Wye branches sha 
be installed in accordance with manufacturer's 
instructions. Tees shall not be considered as 
a substitute for Wye branches. 

PIPE TESTS 

3 contractor shall provide all labor, water, materia! 
trips, equipment and incidentals necessary to perform 
sts Tests shall be performed by the contractor befc 
ckfilling any trench, in the event of failure, the 
ntractor shall remove and replace all defective mate] 
d correct all defects. Tests shall be repeated unti! 
suits are within specified limits. 

6.1 Exfiltration Test (Non-pressure Lines): Test 
section of sewer line between manholes. Plug 
stream manhole pipe with watertight plug. In 
upstream manhole plug all lines except line 1 
be tested. Fill the upstream manhole with wa1 
to obtain pressure on the upstream pipe and cl 
for visible leakage or seepage. 

6.2 Hydrostatic and leakage tests ( pressure lines 
only) : These tests shall conform to the regu: 
ments specified in Section 1501, POTABLE WATE1 
SYSTEM. 

CONCRETE ENCASEMENT 

;re indicated and to the dimensions shown on the plar 
as required, concrete easement 



point shall be 4 inches. 



293 



Section 1601 SCOPE 

This section covers the electrical service, telephone 
conduits and street lighting system complete and reac 
for operation. 

1. GENERAL 

1.1 The aerial electrical distribution system, tc 
include street lighting, will be installed 1 
local power company. 

1.2 Service eqiupment, including empty telephone 
duits shall be installed by the contractor < 
noted on the plans. The contractor may, in ; 
cases be required to install street lightinc 
units where indicated on the plans. 

1.3 Capacities of all equipment shall be not le; 
than those shown on the plans and sketches. 

1.4 The installation shall comply with the requ: 
ments of the National Electrical Code (NEC) 
the local Electrical Code. Metallic materi< 
shall be protected against corrosion. 

2. WORKMANSHIP 

Materials and eqiupment shall be installed in accord, 
with the approved recommendations of the manufacture] 
confrom with the contract documents. The installati< 
shall be accomplished by workmen skilled in this type 
work. 

Section 1602 EIiBCTRICAL SYSTEM 
1. CONDUIT AND INSTALLATION 

1.1 Unless otherwise indicated or specified, al! 
exposed conduits shall be made of steel wit! 
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ana tne underwriters Labor atones label. 

All exposed conduits shall be run in a neat and 
workmanlike manner parallel with the general 
building lines. All concealed conduits may be 
run in as direct a line as possible between 
outlets. Conduits shall be sealed where they 
enter or leave an area carried at a lower temper- 
ature than that of the major areas of installation. 
Such seal locations shall be installed as directed. 
No conduits shall be installed closer than 6" to 
any hot water or heating lines or other high temper, 
piping. All conduit runs shall be installed so tha 
the conductors can easily be removed, and during 
construction all free ends shall be capped to prever 
the entrance of foreign matter. 



STIC CONDUIT 

Electrical plastic conduit shall be Schedule 40, 
Type 1 for direct burial which shall be composed 
of High impact PVC (polyvinyl chloride) and shall 
conform to industry standards and Commercial Stan- 
dard CS207-60 and be listed in accordance with 
Article 347 of the latest National Electrical code 
for underground and exposed work. Eash tube shall 
be straight, tough, sound and of uniform thickness. 
Tubes shall be furnished in manufacturer's stan- 
dard lengths. 

All materials shall be of first quality and shall 
be fabricated with the best modern practice so as 
to meet the highest standards for electric and 
physical strength, moisture absorption and uniform!" 

Conduit and fittings shall be produced by the 
same manufacturer, and the manufacturer having had 
at least five years experience extruding the above. 
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th heavy threaded hubs to fit the conduit used, iroi 
ttings shall be cast malleable iron thoroughly coatee 
th metallic zinc or cadmium inside and outside after 
chine work is completed. Cast fittings shall be usec 
1 conduit runs except at locations where it is imprac 
these locations factory elbows can be 'used. All coi 
stalled at locations where they will be 
bject to moisture shall be of the weather-proof type 

WIRE AND CABLE 

4.1 All conductors shall be copper not smaller th; 
number 12 AWG unless indicated or specified 
otherwise. Conductors shall be at least as 
large as those indicated and those larger thai 
number 10AWG shall be stranded. 

4.2 Unless otherwise indicated, specified or regu: 
for NEC approval, all insulation for use with 
exterior conduit work and trailer feeders sha! 
be 600 volt, THW thermoplastic jacketed type. 
All wires and cables shall be continuously ma: 
to indicate the conductor size and type of 
insulation and its voltage rating. 

, SPLICES 

5.1 No joints or splices will be allowed except a- 
outlet and junction boxes. Splices in number 
and smaller conductors shall be twisted and p: 
vided with scotch lock connectors and those i: 
larger conductors shall be made with 
compression type connectors that do not emplo; 
set screw bearing directly on the conductor, 
the manufacturer recommends otherwise, all sp 
shall be insulated with rubber tape. 

5.2 All wires and cables shall be color coded in 
accordance with the requirements of the NEC. 
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general, boxes shall be installed in accordance 
with NEC requirements and arranged to limit 
conduit runs to 100 feet between boxes or so that 
there is not more than four 90 degree bends, or 
equivalent thereof, between boxes. Except 
where standard outlet boxes are used, all pull and 
junction boxes shall be sized and constructed in 
compliance with the requirements on the NEC . All 
back-boxes shall be made of galvanized sheet 
steel and shall be of either riveted or welded 
construction. The covers shall also be of galvan- 
ized sheet steel finished to match the panels 
and attached with chrome plated oval head 
brass machine screws and chrome plated finishing 
washers. 

2 All boxes shall be supported independent of the 
conduit runs and the final locations shall be as 
approved. 

RING TROUGHS 

1 Horizontal wiring troughs shall be furnished and 
installed where noted on the plans, or where re- 
quired by job conditions. Troughs shall be made 
of 14 gauge sheet steel with painted finish; have 
screw or hinged cover and insulated cross brackets 
to support conductors at 3 foot intervals. 
Troughs shall be of sufficient size to accommodate 
feeder conduits and cables and to provide ample ro 
for installation and training the conductors. 

2 All troughs shall be supported from the building 
structure independent of all the conduits entering 
them. Feeders in troughs shall be identified by 
fireproof tags or other approved methods. Individ 
ual conductors of feeder circuits shall be tied 
together with cabling twine. 
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squipment shall be installed. Mounting to wood pole 
shall be with lag screws. These boards shall consist 
>f a piece of 3/4" weatherproof fir plywood of require 
size. All surfaces of all components shall be prime 
:oated and finished with two coats of an alkyd gloss < 
inamel. The boards shall be of sufficient size to pr< 
it least a 6" border on all sides of the equipment. 

3 . FUSES 

[he contractor shall furnish and install all necessary 
fuses for the project. Fuses shall be in place when 
r/ork is accepted and shall be one-time type, renewable 
cartridge fuse holder fitted with drop out fuse links 
iual element, cartridge type plug fuses of the sizes : 
aicated and required. One spare fuse for every fuse : 
place shall be furnished . 

D. DISCONNECTING SAFETY SWITCHES 

10.1 The contractor shall furnish and install, un. 
specifically noted otherwise, fusible safety 
switches of sizes noted on the drawings. Al! 
switches shall be front operated, NEMA Type 
positive quick -make, quick -break, NEMA Type ; 
raintight enclosures for outdoor locations. 
enclosures shall be equipped with hinged int< 
locking front cover having hasp and keeper f< 
padlocking. Each switch shall be equipped w: 
solder less lugs. 

10.2 The enclosure shall be provided with opening: 
the proper location to permit installation o: 
conduit and wiring system. 

10.3 These switches shall be of the proper number 
poles, ampere rating and horsepower rating, 1 
motors served. Fused switches shall be of t] 
quality specified above, but shall contain p: 
visions to accept NEC standard or current lii 
fuses, if noted. Switches intended for use i 
dual element fuses shall be specially desigm 
use with these fuses and shall contain the 



A grounding system shall be installed in accordanc 
with the requirements of the NEC. The main ground 
connection shall be made to the ground rod install 
at the main distribution board. An independent 
ground shall also be provided for the enclosure 
of the power outlet unit and the mobile home 
frame. This ground shall be independent of and 
shall NOT be connected into or made a part of 
the electrical system ground. 

Ground rods shall be of copper weld or equal, 
consisting of heavy copper exterior with steel 
inner members having a steel drive point. Rods 
shall be provided with a combination drive cap 
and wire clamp, or with a wire clamp, or with a 
wire of proper size and of a length to provide 
not less than 6 complete turns around the rod and 
thoroughly sweated to rod by cadweld process and w 
a two (2) foot stub of an approved connector. 

Upper portions of the ground rods shall extend 
six inches below established grade. Ground cable 
grids, ground -plates, metal mesh arrangements 
and cables connecting ground rod assemblies and 
ground equipment shall be installed 2 feet below 
grade. Grounding conductors shall be installed 
in such a manner as to allow the shortest and 
most direct path between equipment and ground. 

All connections to ground conductors shall be 
made accessible for visual inspection before 
covering. 

The resistance between the grounding system and 
absolute earth shall not exceed 10 ohms and shall 
be measured by the contractor prior to placing 
equipment in operation. 
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dona enas or conauit -co ground conductor. 
2. FEEDER IDENTIFICATION 

rhe service entrance conductors and every feeder orig 
at the main distribution boards shall have each cable 
the feeder provided with a nameplate in every panel a 
pull box through which the feeder passes, enters or 
leaves. These nameplates shall indicate the load ser 
by the feeder, the conductor size and the type of ins 
These nameplates shall be 3/4" fiber and shall be dri 
and secured to the cables with self-locking ties. 

Section 1603 SECONDARY SERVICES 

The secondary service for each mobile home site shall 
120/240 volts, single phase, 4 wire, 60 hertz delta a 
shall be extended underground from the terminal and 
metering pole to the plug-in device located at each it 
bile home site. 

Section 1604 TEMPORARY POWER FOR CONSTRUCTION 

Facilities for temporary power shall be furnished by 
contractor. Extensions from these facilities shall t 
made by each respective trade to serve his own basic 
electrical requirement. Facilities for temporary po\v 
shall be made by the contractor as outlined in the Ge 
Conditions of the specifications. 

Section 1605 STREET-LIGHTING SYSTEM 

Street lighting shall be a 240-volt multiple circuit- 
mounted system on poles. 

1. STREET-LIGHTING UNITS 

Each unit shall consist of a bracket and a lumina 
as shown . 



lumxnaires shall be provided with a high-power 
factor ballast to suit the lamp and circuit 
specified, mounted either integrally in the 
luminaire or separately at the bracket on the 
pole. 

Luminaire Heads Shall be either metal or por- 
celain with slip-fitted or pipe-tap mounting. 
All luminaire heads shall have standard dim- 
ensions suitable for interchangeable standard 
optical assemblies. Heads shall be internally 
wired or equipped with porcelain bushings for 
external wiring. Head shall be rated 600 volts, 



3 Enclosed Luminaire: Shall consist of an alzak- 
finished aluminum reflector and enclosing glass 
refractor or globe providing the indicated IBS 
light distribution, with the indicated lamp 
mounted on a standard luminaire head. 

4 Individually Controlled Luminaires: Where indicate 
luminaires shall be served from the 120/240-volt 
secondary distribution system and be individually 
controlled by a photoelectric control element 
which will be a replaceable, weatherproof, plug-in 
or twist-lock assembly with adjustable operation 
range of approximately 0.5 to 5.0 footcandles, 
operating from 120 volts, 60 cycles, to control 
the lamp specified. Luminaires shall be multiple, 
enclosed type as specified above, equipped with 
weather-proof plug-in or twist-lock receptacle to 
receive the photo-electric element. 

n 1606 TEST 

the installation is completed, the contractor shall 
t an operating test for approval. 

uipment shall be demonstrated to operate in accordance 
he requirements of this section of the specifications. 



Sicating the location of the rod, and the resistance 
soil conditions at the time the measurements were 



1607 QUALITY CONTROL 

tractor shall establish and maintain quality control 
re compliance with contract requirements and shall 
n records of his quality control for all constructior 
ons required under this section. 
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